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Under the flexible exchange rate regime, many factors such as
prices the money supply, interest rates, capital flow, and trade
balances are said to influence the fluctuation in the exchange rates.
Traditional approaches used the above variables as explanatory
variables to explain the exchange rate variations. However, the
exogeneity assumption of these explanatory variables with respect to
exchange rate movements is highly questionable. If such erogeneity
assumption is incorrect, there will be identification problem resulting
in inconsistent estimation.
In this thesis, we will conduct the Granger (1969) causal test,
or, equivalently, the exogeneity test, between exchange rates and the
variables mentioned above within a bivariate stochastic framework.
Six major currencies corresponding to six important trading partners
namely, U.S., Japan, U.K., Germany, F.R., Taiwan and Singapore will be
included in the study. For the operational test, we will employ the
Hsiao's (1979, 1981) step wise procedure based on the Akaike (1969,
1970) final prediction error criterion. Moreover, the causal tests
between exchange rates and other variables mentioned above will be
conducted for both cases of the effective indices and the nominal
indices. Furthermore, these causal tests can also be used as tests
for Caves and Feige's (1980) incrementally efficient market hypothesis.
2Using montlhl y data f rolll January 1975 to June 1981, we find
exchange rates cause other variables in many occasions for both cases
of the effective indices and the nominal indices. Furthermore, the
efficient market test reveals that the effective exchange rate and some
nominal exchange rates, namely, Hong Kong dollar v.s. Yen, Hong Kong
dollar v.s. Sterling, Hong Kong dollar v.s. Deutsche Mark, and Hong
Kong dollar v.s. Taiwan dollar, are incrementally efficient with
respect to all the variables mentioned above. The results that
exchange rates cause other variables implies that it is exogeneous to
these variables. Therefore, these causal test results do not give
strong support to the purchasing power parity theory, the monetary
approach, and the balance of payments approach for exchange rate
determination. Finally, it has been found that exchange rates cause
the money supply and no causal relationship exists between exchange
rates and interest rates for the case of the effective indices.
These results have policy implications. It suggests that the effective-
ness of the interest rate as a policy instrument to stablize the
exchange rate movement through the money supply in Hong Kong is very
doubtful during the sample period.
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The recent experience of the floating exchange rate system has
witnessed great variability in the exchange rates. This has stimulated
a renewed interest in the economics of exchange rates. Under the
flexible exchange rate regime, studies of exchange rates concentrated
on its determination and macroeconomic role can be found in the economic
literatures. These theories include the purchasing power parity, the
balance of payment approach, the monetary approach, and the asset market
approach for the exchange rate determination. These theories relate
many variables such as the money supply, prices, interest rates, trade
balances and capital flow to exchange rates. More recently, the
expectation and the wealth effect are incorporated to study the
dynamics of exchange rates.2 Empirically, regression analysis has been
adopted to estimate the exchange rate equation with the suggested
explanatory variables at the right hand side of the equation. However,
the exogeneity assumption of the explanatory variables with respect to
exchange rate is highly questionable. If the exogeneity assumption
concerning these equations is incorrect, identification problem will
be incurred, and the estimation procedure will be inconsistent.
For studies concerning these theories, see tor example, Utticer
(1976a, 1976b), Bilson (1976, 1978, 1979b), Dornbusch (1980a, 1980b,
1980c), Frenkel (1976, 1978, 1981a) and Isard (1977).
2See Dornbusch (1976a), Dornbusch and Fischer (1980).
3See Geweke (1978).
2
Since the adoption of the floating exchange rate system in 26
November 1974,4 the currency of Hong Kong has experienced appreciation
in the first two years and then continuous depreciation. Tile trade-
weighted effective exchange rate index appreciated from 107.4 in 1975
to 114.1 in 1976, and then depreciated to 85.9 in 1981. The other two
effective indices with import and export as weight also show the same
movement in the value of the Hong Kong dollar. Analysts and government
authority have suggested that the depreciation of the Hong Kong dollar
is caused by the continuous growth in the money supply, the excess
domestic demand due to the overheating of the economy, the widening
trade deficit and the interest rate differentials in favour of foreign
countries. At the same period of the depreciation in the domestic
currency, Hong Kong also experienced increasing inflation rate which
is attributed to the excess in domestic money supply and rise in
import.' Without a central bank, the government authority stresses
14 Starting from 1841, Hong Kong has experienced several changes
in the currency system. These currency system included the dual-standard
(1842-1944), the British-pound-sterling standard (1844-1863), the
silver-dollar-standard (1863-1935), the sterling exchange standard
(1935-1972), the managed currency standard (1972-1974), and the general
floating system or the currency exchange standard since November 1974.
In general, the currency systems before November 1974 are either fixed
or pegged exchange rate system. Since then it has become a general
floating exchange rate system. For discussion of the currency systems,
see T.B. Lin. 'Monetary Behaviour Under the Sterling Exchange Standard:
Hong Kong as a Case Study', Occasional Paper 1. Chinese University of
Hong Kong 1971 T.B. Lin. 'Problem of Hong Kong Monetary System',
Internationales Asienforum, Vol.. 5 (1974), Nr. 1/43-52.
5For the Government's view, see Hadden Cave. 'Living with Inflation'.
It is a paper read at a seminar organized by the Hong Kong Management
Association on September 1980. In his paper, he said that the Hong Kong
economy is a highly externally oriented economy so that it is particularly
vulnerable to external factors. At the same time, inflation can be
generated by internal factors such as the money supply. Therefore, it
is difficult to identify which set of factors is responsible for any
particular increase in prices. The relationships among the money supply,
import prices, and inflation have been investigated empirically in Hong
Kong. See Chou (1980), Jao (1982) in Lee and Jao (1982) ed., and Ho (1981a).
the interest rate regulated by the Hong Kong Association oi banks
as the unique monetary tool to curb the inflation and stablize the
exchange rate.
With the factors mentioned above that affect the movement of
the Hong Kong dollar value, it may be suggested that the exchange rate
determination equation can be estimated with these factors as the
explanatory variables. However, the small and open characteristic
of the Hong Kong economy, and its rapid emergence as a financial centre
(continued note 5) Using the annual data for the period of 1962-1978,
Chou (1980) found that money growth contributed more on the inflation
rate than the import prices did by means of a simultaneous equation
model. Using the annual data for the period 1961-1978, Jao (1982)
found that inflation in Hong Kong could not be satisfactorily explained
by changes in the money supply. However, the import price variable
was highly significant indicating the importance of imported inflation
in Hong Kong. Ho (1981) conducted the causal test and found that
domestic inflation in Hong Kong was caused by import price change and
the money supply was nothing more than accommodating the domestic
inflation. He conducted the test for the floating exchange rate
period from 1974(11) to 1979(12) with monthly data.
The former Financial Secretary Sir Haddon Cave has stressed
the interest rate as the only weapon of monetary policy to curb with
excess money supply. See The 1981-82 Budget: Speech by the Financial
Secretary, concluding the Debate on the Second Reading of the
Appropriation Bill, 1981, section 48. Also, the present Financial
Secretary Hon. John Bremridge repeated this argument in his speech
to the Hong Kong Economic Association titled, 'The Present State of
the Hong Kong Economy' on 11th September, 1981. See section 26 in
this speech.
At 24 Dec. 1980, the Hong Kong Association of Banks Ordinance
was enacted. It created a new statutory association to replace the
former Exchange Banks Association, and all licensed banks are required
to be the members of this association. This new association has the
power to make rules, binding on all licensed banks on various matter
including interest rates paid on deposits.
The concept of a small open economy implies that it is a price
taker in the international market. The open nature of the Hong Kong
economy can be observed from the fact that in 1978, at the midst of
our sample period, the ratio of total external trade to GDP was 167.1
per cent. This compares with 15.1 per cent for the U.S., 48.7 per
cent for the U.K., and 18.1 per cent for Japan. See Lee and Jao (1982),
chapter 2, footnote 26.
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in the 1970s may suggest that the exchange rate of Hong Kong is exogeneouslj
determined and it leads the movement of other economic activities.
Therefore, the exogeneity assumption of these factors with respect to
the exchange rates in the exchange rate determination equation is
questionable.
Theoretically, Granger (1969), based on the lead-lag relationships
between variables, established the cause-effect criteria, which becomes
the notable Granger's definitions of causality. Following the Granger
J 10
definitions of causality, many operational tests have been formulated.
Furthermore, Sims (1972) has demonstrated that a causality test is
equivalent to the exogeneity test. In Hong Kong, we do not find any
formal causal test between exchange rates and other economic variables.
In this thesis, we will conduct the causal test, which is, in turn, the
exogeneity test, between exchange rates and the other variables, namely,
the money supply, prices, interest rates, the capital flow and trade
balances in a bivariate stochastic model. Six important trading partners
namely U.S., Japan, U.K., Germany, F.R., Taiwan and Singapore v.s.
Hong Kong will be considered. For the operational test, we will employ
Hsiao's (1979, 1981) step-wise procedure based on Granger's (1969)
concepts of causality and Akaike's (1969, 1970) final prediction error
criterion to conduct these causal tests. Moreover, all the variables
are filtered to white noise before the causal tests.
9
Hong Kong's rapid emergence as a financial centre can be
measured in terms of the increases in the relative share and rapid
growth rate in both the external assets and liabilities in the balance
sheet of the banking system. These figures are calculated and presented
in chapter VII, section 7.2 of this thesis. See also Lee and Jao (1982)
ed., chapter 2.
See Feige and Pearce (1979) for a succinct review of the
recent development in causality studies and their operational tests.
The causal tests between exchange rates and other variables
mentioned above will be conducted for both cases of the effective
indices and the nominal indices. For the case of effective indices,
trade-weighted indices of exchange rates, the money supply, prices
and interest rates will be constructed. For the case of nominal
indices, the variables of exchange rates, the money supply, prices
and interest rates will be expressed in terms of relative growth rate.
For the causal test between exchange rates and trade balances, the
effective exchange rate with the total trade balances and the nominal
exchange rates with Hong Kong's trade balances against individual
countries will be investigated. Lastly, the effective exchange rate
and the nominal exchange rate (Hong Kong dollarU.S. dollar) will be
used with capital flow to conduct the causal test between exchange rates
and capital flow.
Moreover, we will also consider the efficient foreign exchange
market hypothesis because of its eminence in the area of finance in
1970s. The concept of efficient foreign exchange market is borrowed
from the efficient stock market developed by Fama (1970). However,
most tests of the efficient foreign exchange market hypothesis have
been limited to the 'weak-form' test. Caves and Feige (1980) defined
the concept of 'incrementally efficiency' and claimed that the
incrementally efficient market hypothesis, together with the weak
form efficiency market hypothesis constitutes the 'semi-strong form'
In the 1970s, together with various approaches for exchange
rate determination, there are also the literatures concerning the
hypothesis that foreign exchange markets are efficient markets. See
for example, Pippenger and Phillips (1973), Giddy ana Dufey (1975),
and Dooley and Shafer (1976). Caves and Feige (1980) also pointed
out that these writings are largely derived from the extensive theoretical
development in the security market literatures. See also Fama (1970).
test of the efficient foreign exchange market. Furthermore, they
demonstrated that incrementally efficient market test is definitional!
and operationally equivalent to the causal tests based on Granger's
causality definitions. Therefore, the casual tests can be used as
tests for the incrementally efficient market hypothesis.
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Using monthly data from January 1975 to June 1981, the results
of causal tests and efficient market test are briefly summarized as
follows. For the effective indices, there is a feedback relationship
between exchange rates and prices; exchange rates cause the money supply
for both the Ml and M2 series; no causal relationship is found between
exchange rates and interest rates; exchange rates cause capital flow;
and exchange rates cause trade balances. Also, the efficient market
test reveals that the effective exchange rate market is both weak-form
and incrementally efficient. Therefore, it is 'semi-strong' form
efficient with respect to all the above variables. With these causal
tests and efficient market tests results, we find that the effective-
exchange rate is exogeneous to the other variables. As a result, the
estimation of exchange rate determination with these variables as
explanatory variables with respect to exchange rates is questionable
for this sample period. For the nominal indices, the results are so
voluminous that we will discuss them in chapter IV to chapter VII
successively.
The thesis is organized in nine chapters briefly described as
follows. In chapter II, we will briefly review the literatures for the
economics of exchange rates in literatures. The relationships between
exchange rates and other variables, namely, prices, the money supply,
] 2
The data sources will be presented in chapter III, section 3.7
in this thesis.
7
interest rates, the capital flow, and trade balances wifl- be studied
in successive order. Two related topics-the vicious circle hypothesis
and efficient market hypothesis-are also discussed. Furthermore, a
brief literature review on the causal test and five propositions for
the causal test between exchange rates and other variables will also
be given. In chapter III, we will present the methodologies for the
causal test and the efficient market test. For the causal test,
Granger's (1969) definitions of causality, the Hsiao (1979, 1981)
operational test, the Akaike (1969, 1970) final prediction error
criterion, and the estimation of the linear filters will be discussed.
For the market efficiency test, the Ljung and Box Q*-statistics are
used for the weak form market efficiency test. Also, the results of the
causal test are used to test the incrementally efficiency market
hypothesis. Since we have conducted the causal test for the effective
indices and the nominal indices, the construction of these effective
indices are given. Lastly, the data sources will also be presented.
The empirical evidence for the causal tests between exchange rates and
the five variables mentioned above will be presented and discussed in
chapter IV to chapter VII, respectively. The empirical results of the
weak form and the incrementally efficient market tests will be dealt
with in chapter VIII. Finally, we have a concluding chapter in
chapter IX.
8CHAPTER II
THE ECONOMICS OF EXCHANGE RATES
In this chapter, we will briefly review the relationships
between exchange rates and other economic variables, namely prices,
the money supply, interest rates, capital flow, and current account.
These relationships will be explained in sections 2.1 to 2.5. In the
1970s, the accelerating price inflation and exchange rate depreciation
among many industrial countries stimulated a revival of interest in the
vicious circle hypothesis. We will also discuss this hypothesis in
section 2.6. Furthermore, in section 2.7, we will consider the efficient
foreign exchange market hypothesis because of its eminence in the area
of finance in the 1970s. As the causality test is the major instrument
used in this thesis, we will briefly review the literatures of the
causal test in section 2.8. A final remark will be given and five
sets of causality test between exchange rates and the other five
variables are proposed in section 2.9.
2.1 Exchange Rates and Prices
The simple theory that links exchange rates and prices is the
1
purchasing-power-parity (PPP). In economic literature, two versions
1The PPP theory is usually associated with the Swedistl economist
Gustao Cassel (1721) who invented the term purchasing-power-parity in
his early writing during the 1920s. The intellectual origins of the
doctrine, however, can be traced back to the writing of David Ricardo
(1772-1823), Henry Thornton (1760-1815) and John Wheatly (1772-1830)
in the later part of the 18th century and the early part of the 19th
century. The views of these writers are all quoted by i iaberler (1961,
DD. 46-47).
of the PPP theory are usually distinguished as: (a) the absolute versioi
and (b) the relative version. For the absolute PPP version, it states
that exchange rates between the currencies of any pair of countries
should equal the ratio of the general price levels in these two
countries. Mathematically, the absolute version can be written as
or (2.1)
where E is the exchange rate defined as the domestic currency price
per unit of foreign currency, P and P are domestic and foreign prices.
2
respectively. For the relative version, it states that percentage
changes in the exchange rate should equal the percentage changes in
the ratio of the price indices. The relative version is represented
by:
or (2.2)
The PPP theory just equates the exchange rate to relative prices
yet it has not specified the precise mechanism through which exchange
rates are linked to prices. Without detailed specifications of the
relationships between these two variables, the PPP is thus subjected
to different interpretations. First, some argue that the PPP is a
causal relationship linking exchange rates with prices. However, they
have different views about the causal direction between these two
variables. While Cassel (1921) claimed that the causal direction
went from prices to exchange rates, Einzig (1935) claimed it went in
the opposite direction. The causal direction running from exchange
rates to prices can be stated as follow. With international traded
goods invoiced in foreign currency, domestic currency depreciation
2
Throughout the paper, an asterisk denotes a foreign variable.
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will increase the price of traded goods measured in domestic currency.
Consequently, it stimulates the substitution of domestic inputs and
consumption goods for foreign inputs and goods. This will increase
the domestic price level. Furthermore, the causation running from
prices to exchange rates can be suggested below. Domestic inflation
will shift demand away from domestic goods towards foreign goods, and
the trade balances will tend to worsen. With the expectation of
domestic currency depreciation, foreign exchange traders resuffle
their portfolios composed of various currencies causing exchange rate
changes. In fact, in economic models, we get both the equations that
exchange rates are determined by prices and the equations that prices
are affected by exchange rates [Frenkel (1978, p. 183)]. Second,
some argue that the PPP is an equilibrium condition between two
endogenous variables which are subject to exogeneous changes. This
view implies that both exchange rates and prices are endogeneous
variables simultaneously determined by some exogeneous variables.
Therefore, various single equation estimations of the PPP may be
subjected to simultaneous equation bias. As a result, the usefulness
of the PPP as a policy guide3 for countries wishing to adjust their
exchange rates is in doubt because of these controversies. There
is also the choice on price index problem4 for the explanation of
the PPP theory. The different choice on price indices reflects
3For a recent example of the view that the PPP can be used as
a guide for policies, see Fren.kel's (1978) footnote 1.
4 For a review of the problem in choosing the price indices, see
Officer (1976a). Also, Frenkel (1981a) pointed out that when the
structure of relative prices in the economy remains stable, as is
likely the case when most of the shocks are of monetary origin, the
choice of the price index is immatural. On the other hand, when there
are real shocks which alter the relative prices, the choice of the
price index becomes crucial.
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different views about the forces that act: to correct })lurchasing!, power
5
disparities.
The recent experience of the floating exchange rate system in
the 1970s reflects that changes in exchange rates have not been
accompanied by changes in price levels. Studies by Isard (1977),
Dornbusch and Krugman (1976), and Kravis and Lipsey (1971) demonstrated
that the PPP did not hold in the short run. Jacob Frenkel (1981a)
also maintained that exchange rate had frequently deviated sharply
from the PPP and in many cases these deviations had persisted with
the passage of time. Humphrey (1981) suggested two reasons for the
deviation from the PPP. The first is the different adjustment speed
of exchange rates and prices in response to changes in other underlying
economic factors. This is due to the auction price nature of exchange
rates and the rigid price nature of commodity in general. The second
is changes in tastes, technology and market structure. The 1973 oil
crisis, for example, raised the oil price relative to other commodities,
which induced term of trade effect on exchange rates and consequently
the deviation from the PPP. Also, Isard (1978) pointed out that any
deviation of exchange rates from the PPP will generate corrective
forces acting to restore the equilibrium, yet it may take time for
such a correction so that the validity of the PPP depends on the
time horizon under consideration. Therefore, the short run disparity
of the PPP does not preclude the validity of the PPP in the long run
when the shock is mostly monetary in nature.6
5See Isard (1978), p. 4.
6See Frenkel (1981b).
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2.2 Exchange Rates and the Money Supp:1
The monetary approach for exchange rate determination assumes
the existence of a stable money demand function and the law of one
price in that strict PPP (thus there is no room for changes in the
term of trade) links the domestic price levels to foreign price levels
through the exchange rate. Moreover, the simple monetary model assumes
the perfect capital mobility and substitutiability that nominal interest
rates are equalized in the world money market. This assumption implies
that capital account is neglected in the analysis. The rigid version
of the quantity theory of money can be expressed as:
(2.3)P= k.M
where M= stock of money,
P= the price level,
k= a constant equals to the ratio of two constants: the
circulation velocity of money to real output.
Similarly, for the foreign country,. we have
P*= k*.M* (2.4).
With E denotes the domestic currency price of foreign
exchange and P and P* denote the domestic and foreign prices,
respectively, the strict PPP implies
E= p/p* (2.5)
Combining equation (2.3), (2.4), and (2.5), exchange rate is
found to vary in proportion with the relative money supplies, i.e.,
E= k.M/k*.M*= K(M/M*) (2.6)
where K is the ratio of the constants k and k*.
This simple form of the monetary approach for exchange rate
determination is considered as the contribution of the strict bullionists-
Ricardo (1772-1823) and Wheatly (1772-1830), who participated in the
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English BullionistControversy.7 They asserted that the exchange rate
movement is a purely monetary phenomenon and prescribed monetary
restraint as the only cure for a depreciating currency. Their assertion
stimulated hypothesis testing on the relationships between exchange
rates and money by means of single equation estimation8 and by the
causal tests developed recently.9
This simple form of monetary approach for exchange rate deter-
mination can be modified by treating the velocity-output ratio k as a
variable determined by the interest rate i, and by relaxing the
assumption that the real-output is a constant. In fact, the velocity
may be extremely variable in the short run owing to changes in business
confidence. As k varies in the short run, the exchange rate and money
cannot exhibit exactly equiproportional movements as asserted by the
strict bullionists.
With the assumptions on constant velocity-output ratio k relaxed,
we can modify the monetary approach for exchange rate determination.
The demand for money, which is the central behavioural equation of
the monetary approach,. can be written as
M= [1/V(i,y)].P.y (2.7)
I In economic literatures of exchange rates during the flexible
exchange rate period, there exists the debate between the monetary
approach and the balance of payments approach for the exchange rate
determination. It is one of the oldest debates in economics that
can be traced back to three controversies, namely (1) the Swedish
Bullionist Controversy of the 1750s, (2) the English Bullionist
Controversy of the early 19th century, and (3) the German Inflation
Controversy during and immediate following World War I. For a detailed
description on these controversies and the related articles, see
Humprey (1978).
6See the summary article byKreinin and Officer (1978).
9See Cave and Feige (1980).
where V, the velocity of money circulation, is a function of the nomina
interest rate, i and the real income, y. It can be written as an
exponential function for expository convenience:
(2.8)
With a similar money demand equation for foreign country, and combining
(2.7) and (2.8), and the strict PPP relationship in equation (2.5),
we have
(2.9)
Taking logarithm, we obtain the standard equation of the monetary
nnrnerh for exchanse rate determination.
(2.10)
where e= logarithm of exchange rate,
m= logarithm of nominal money,
y= logarithm of real income,
i= nominal interest rate,
a= income elasticity of real money demand,
e= semilogarithmic interest response of real balances.
This equation is commonly used for regression estimation in empirical
testing of the monetary approach. Equation (2.10) shows that an increase
in the domestic money supply relative to the foreign money supply will
induce a depreciation of the exchange rate; a decrease in the domestic
real income relative to that of foreign country will lead to a decrease
in the demand for real balances and a depreciation of the exchange
rate; an increase in the domestic nominal interest rate relative to
foreign country, which represents a higher cost of holding money instead
of domestic bonds, will decrease the demand for real balances and lead
to a depreciation of exchange rates. Moreover, the nominal interest
rate differentials may be used to proxy the difference in the expected
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rates of inflation in the two countries. Thus an increase in the
expected rate of domestic inflation will be reflected in higher nominal
interest rates on assets denominated in-domestic currency. An increase
in domestic nominal interest rate relative to that of foreign country
will decrease the demand for real balances and depreciate the domestic
currency.
The monetary approach is one of the prominent theories for
exchange rate determination in the regime of floating rate system.
However, this approach yields mixed results10 in the seventies. Bilson
(1979b) pointed out three deficiencies of the monetary approach as a
short-run theory for exchange rate determination. First, the PPP that
linked variables of domestic and foreign economies together did not
hold in the short run. 11 Second, the assumption of nominal interest
rate exogeneity was unjustified. Since nominal interest rates will be
strongly influenced by exchange rate expectations, which in turn, will
be strongly influenced by the current, movement in the actual rate.
Third, the volatile behaviour of exchange rates in recent years showed
12
the incapability of the monetary approach. With the deficiencies
lUSee the survey ofKreinin and Officer (1978) on the empirical
tests of the monetary approach. They pointed out that at least 7 out
of the 10 studies surveyed yielded mixed or inconclusive results
concerning the monetary approach.
11See Isard (1977), Dornbusch and Krugman (1976) and Kravis and
Lipsey (1971). They demonstrated the purchasing power disparity in
short run. Also, Bilson (1979b) pointed out that this failure of the
PPP is particularly evident when aggregate price indices, such as the
consumer price index or the gross domestic product (GDP) deflator, are
used in the calculation. Moreover, the failure of the PPP with
aggregate price indices is particularly damaging to the monetary
approach, since these indices are typically considered to be the
appropriate deflators for the nominal money balances.
12With respect to volatility, Frenkel (1976) compared the degree
of variability of exchange rates with national price level and stock
prices quoted on the securities exchange in the early 1970s. He found
that the exchange rates showed higher degree of volatility than the
national price level, but exhibited volatility similar to the stock
prices fluctuation.
16
mentioned above, the estimation of equation (2. 10) will encounter
difficulties. The non-exogeneity of variables on the right 11and side
of this equation will result in the siinultantious equation es t 1.mat ion
bias. Also, the volatility of exchange rates suggests that the foreign
exchange market may be highly efficient. This may restrict direct
tests of monetary approach for exchange rate determination. We will
return to this point in section 2.7.
2.3 Exchange Rates and Interest Rates
The relationships between exchange rates and interest rates have
been dealt with in both the monetary approach and the balance of payments
approach. However, they yield opposite conclusion on this relationship.
Frenkel's (1976, 1981b) articles are employed here to illustrate these
conflicting views. We first consider the monetary approach that predicts
a positive relationship between-exchange rates and interest rates.
With a higher domestic interest rate, it means a higher opportunity
cost of holding money rather than bonds for domestic residents than
for foreign residents. Assuming that the interest elasticity of the
money demand is the same worldwide, then domestic residents will engage
more heavily in switching from money to bonds than foreign residents.
As a result, there is a greater reduction in the demand for domestic
money than for foreign money. Consequently, domestic country will
have balance-of-payment deficit and currency depreciation. The
monetary approach also argue that in an inflationary environment, the
influence of the expectation on the current values of exchange rates
implies a positive association between exchange rates and interest
rates. The mechanism can be described as follows:a rise in domestic
interest rates which is primarily dominated by a rise in expected
inflation rate lowers the demand for real balances. With the nominal
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money stock given, a higher price :Level is required for money market
equilibrium. Assume a fixed foreign price, domestic price level is
linked to the foreign price level via the purchasing power parity,
and as a resuli:, the higher price level can only be achieved through
a rise in the spot exchange rate.
The balance of payments approach predicts a negative relationship
between exchange rates and interest rates. This negative relationship
can be described by the following three mechanisms. First, a higher
interest rate will attract capital inflow which will induce a capital.
account surplus in the balance of payments. As a result, an appreciation
of the domestic currency will happen, i.e., a lower spot exchange rate.
Second, a higher interest rate lowers spending (or increases hoarding),
and thus induces the balance of payment surplus that will also lead
to a lower spot exchange rate. Third, a higher interest rate implies
a higher forward premium on foreign exchange rate. If the rise in
the forward exchange rate, which represents the expected future spot
rate, is insufficient to induce the required premium on foreign
exchange, the spot exchange rate will have to fall or the domestic
currency will have to appreciate. This is the well known interest
rate parity theory. 13
In fact, these two approaches for determining the relationships
between exchange rates and interest rates can be linked together by
separating the short run liquidity effect of money change from the
long run expectation effect of continuous monetary growth. In the
short run, a lower interest rate due to easy money will increase
13 It relates the forward exchange rate to the money-marUL
interest differential, (F-S)/S=rd-rf, where F= the forward exchange
rate, S= the spot exchange rate, rd= the domestic interest rate, and
rf= the foreign interest rate.
spending and thus will induce a balance of payment deficit, and as a
result, the currency is depreciated. This is the negative relationship
between exchange rates and interest rates predicted by the balance of
payments approach. In the long run, if real interest rate is unaffected
by monetary disturbances and the acceleration of money stock growth is
14
sustained, the nominal interest rate will rise ultimately. With
inflationary expectations now dominating the liquidity effect, the
positive correlations between exchange rates and interest rates will
be expected as predicted by the monetary approach.
The development of the rational expectation theory leads to thep
differentiation between anticipated and unanticipated events. Perhaps
the central implications of the rational expectation hypothesis is
15
that the theory should be tested in 'news' form. Dornbusch (1978)
examined the effect of unanticipated changes in interest rates on
unanticipated changes in exchange rates. Assuming that the asset
market clears faster than the goods market, Frenkel (1981b) examined
the relationships between spot exchange rates (S), and the 'news'
that was immediately reflected in unanticipated changes in the interest






For a theoretical discussion of this relationships, see Milton
Freedman. 'Factors affecting the level of Interest Rates' in John T.
Boorman and Thomas M. Havrilesky. Money Supply, Money Demand, and
Macroeconomic Models. (Northbook, 111., AHM Publishing Corporation,
1972), pp. 200-18.
The implication of 'news' is embodied in many exposition of
modern macroeconomics, and its empirical content has been subject to
various studies, e.g., Barro (1977), Fischer (1980).
16Also, in Dornbusch's study (1980a), he used the residuals from
an autoregression of the short-term interest differential as the proxy
variable for unanticipated changes in interest rates.
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where the expected interest rate differential, Lt-I (:i-i*), was computed
from a regression of the interest rate differential on a constant, two
lagged values of the interest rate differential-, and a 'lagged value of
the forward exchange rate, In Ft_I. He obtained statistically significant
results and positive relationships between exchange rates and interest
rates in the inflationary environment of 1970s.
2.4 Exchange Rates and Capital Flow
Under the flexible exchange rate system, the theory developed by
Mundell and Fleming17 can be used to examine the relationships between
exchange rates and capital flows, and the monetary and fiscal policy
implications of capital mobility. Briefly, the Mundell-Fleming model
predicts that if there.is perfect capital mobility, then under a
flexible exchange rate system fiscal policy becomes completely ineffective
lE
whereas monetary policy is very effective in affecting aggregate demand.
17ee Robert A. Mundell. International Economics (Macmillan 1968),
chapters 11, 17, and 18 and J. Maras Fleming. 'Domestic Financial
Policy Under Fixed and Floating Exchange Rates.' International Monetary
Fund, Staff Paper, Vol. 9 (November 1962), pp. 369-79.
18A monetary expansion can be represented by a rightward shift
of the LM curve. With prices given, an increase in the money supply
leads to a rise in the real balances. The ensuring monetary disequili-
brium induces a lowering in interest rates and an expansion of income.
The decline in the interest rate induces the tendency for incipient
capital outflow, and thus leads to exchange rate depreciation. The
depreciation lowers the relative prices of domestic goods (or increases
our competitiveness), raising the demand for domestic output and
shifting the IS curve up to the right. The depreciation willcontinue
until output has expanded sufficiently to restore monetary equilibrium
at the world interest rate.
The case of a fiscal expansion is described as follows: an excess
demand for goods will induce the rightward shifts of the IS curve. As
a result, both the interest rate and income increase. However, an
interest rate higher than that in the rest of world induces incipient
capital inflows which in turn leads to exchange appreciation and a
loss of competitiveness. This makes the IS curve shift back to its
initial position. In short, exchange rate appreciation leads to a
trade balance deterioration that fully offsets the initial fiscal
expansion.
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The Mundell-Fleming model indicated that capital inflow would induce
exchange rate appreciation and capital outflow would lead to exchange
rate depreciation. The rationale is that interest rate differentials
caused by exogeneous disturbances produces yield differential between
domestic and foreign assets, which as a result, induces capital
movement and exchange rate changes. However, capital movements
initiated by interest rate differential may be only temporary according
to the portfolio theory of capital movement. 19 With an increase in the
domestic interest rate, the positive effect of the capital inflow may
be large enough to swamp the negative effect of the current account
inducing an appreciation of the currency. However, it is also
possible that the capital inflow effect may not be large enough to
offset the current-account effect. With higher domestic interest
rates, the opportunity cost of holding money and hence spending will
increase. This will lead to exchange rate depreciation. Therefore,
capital inflow may be associated with the exchange rate depreciation.
Moreover, it is also argued that exchange rate expectation
affects the capital flow in such a way that the expected exchange
rate changes could induce speculators to shift funds out of or in
the country.20 The argument of this mechanism can be described below.
For instance, if speculators expect the local currency to depreciate
because of the unfavourable price and balance of payment performance
in the future, they may sell the local currency. They will have a
capital gain if the currency actually depreciates. If the currency
appreciates instead of depreciates, then the speculators' anticipation
turn out to be wrong and they will suffer a capital loss. However,
19See for example, Kouri and Porter (1974).
20See Poniachek (1979), Chapter 7.
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large speculators can move the exchange rate in their expected direction
by selling it on a large scale. Furthermore, if they a.1 ter. their
expectation too often, then the foreign exchange market will become
very volatile. In short, expectations of exchange rate depreciation
would induce short term capital outflow, whereas exchange rate
appreciation does the opposite.
2.5 Exchange Rates and Current Account
The recent experience of exchange rate fluctuation in the 1970s
shows the inadequacy of the monetary approach as a complete theory for
exchange rate determination. 21 The current account is then reintroduced
as a determinant of the exchange rates. In the past, the balance of
payments approach linked current account deficit with exchange rate
depreciation and current account surplus with exchange rate appreciation
without considering the asset mairket. Recently, some authors 22 extend
the asset market approach 23 by assigning an important role to the
accumulation of assets over time through the current account. They
assert that asset accumulation together with expectation dominates
the dynamic behaviour of the exchange rates. The following discussion
is drawn mostly from Dornbusch (1980c).
Suppose there is a small open economy. With fixed otitptit and
flexible prices, domestic residents can allocate their portfolio
21 See Dornbusch (1980a). He showed this inadequacy empirically
by two means: (a) direct testing of the PPP, (b) testing the
explanatory power of exchange rate equation by the monetary approach
equation.
22 See Kuori (1976), Kouri and Macedo (1978), Dornbusch (1980c),
and Dornbusch and Fischer (1980).
23 For theoretical developments and applications of this approach
see Kouri (1976), Mussa (1976), and Bilson (1978).
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between money and equity. The real wealth Ot domestic resi icn[ IS
defined as the sum of real money balances and real value of equity
holdings. Thus the real balances are a function of real wealth and
interest rate. When the income from equity holdings increases, it
raises real wealth and therefore increases the demand for real balances.
With increases in interest rate, real wealth and thus real money
balance decreases. Assuming no investment, saving is equal to the
excess of income over spending, or equal to the current account, which
in turn, is the rate at which domestic country acquiring claims on the
rest of the world. Also, saving is dependent on wealth and the interest
rate. A lowering in wealth or a rise in the interest rate will raise
saving. Furthermore, the long run equilibrium exchange rate is derived
by linking real balances equation and the purchasing power parity.
Without considering expectation at first, the adjustment path
of the exchange rate can be found from the deviation of the exchange
rate from the equilibrium exchange rate and the deviation of assets
from the steady state level assets. If assets are above the steady
state level, there will be excess real wealth and a lower level of
saving. Current account deficit will result with an increase in
spending and thus lead to a decumulation of assets. With the
decumulation of assets, it lowers real wealth and real money demand.
Given the nominal money stock, the equilibrium price level rises and,
to offset the departure from purchasing power parity, the exchange
rate depreciates. Therefore, if assets are above the steady state
level, it will lead to the result that exchange rate depreciation
owing to the decumulation of assets over time through the current
account deficit. Similar argument can be applied to the case when
assets are below the steady state level. This will lead to exchange
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rate appreciation, current account surplus and accumulation of assets.
In short, the level of exchange rate at every point in time is
determined by the equilibrium in the asset market, while the exchange
rate over time is moved by the current account.
Now, we introduce expectations in the anlaysis. We assume the
perfect foreign expectation formation so that expected and actual
rates of depreciation are always equal. With the long run purchasing
power parity, inflation and depreciation are the same, and thus we can
treat the exchange rate expectation and the inflationary expectation
as interchangeable. Also, the real money balances, real wealths and
savings depend on exchange rate expectation or inflationary expectation.
With an increase in inflationary expectation, the public shift from
money to equities and therefore reduces both equilibrium real balances
and the equilibrium level of real wealth, and as a result it leads to
increase in savings. Comparing with the case above, where no expectatic
is formed, the results are the same in that exchange rate depreciation
is associated with current account deficit and decumulation of asset,
and exchange rate appreciation is associated with current account
surplus and accumulation of assets. However, the foresight path of
the expectation formation implies a slower rate of adjustment of
exchange rate compared to results without expectation or with only
static expectation. The reasons are detailed below.
With assets below the steady state level, there is expectation
of rising assets and wealth, and thus rising real money demand and
therefore initiate the expectation of deflation and appreciation.
The expected appreciation reduces the cost of holding real balances
and therefore raises the level of desired real money holding and in
tirn the real wealth. Given the nominal money, the equilibrium level
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of prices must he lower, and exchange rate appreciates. As savings
depend on real money holdings, and thus real. weal tii, and exppectatioi.,
therefore, a higher level of wealth will lower saving or increase
spending and thus reduce current account surplus or the rate of increase
in assets for any asset level. Consequently, it takes longer time to
reach equilibrium exchange rate by accumulation of asset through current
account surplus as the current account surplus is lower in this case
than when no expectation is formed. Furthermore, if assets are above
the steady state level, expectation of depreciation and inflation lowers
reach wealth, raises saving and therefore reduces current account deficit
for any level of asset. Thus it takes longer time to reach the long
run equilibrium exchange rate by decumulation of asset through the
current account deficit than when no expectation is formed. In short,
expectation lowers the adjustment of exchange rate with respect to
asset accumulation (or decumulation) through current account surplus
(or deficit).
2.6 Vicious Circle Hypothesis
In the 1970s, the accelerating inflation and exchange rate
depreciation among many industrial countries led to a revival of
interest in the vicious circle hypothesis. A simplified version of
this hypothesis states that, under a floating exchange rate system,
an initial disturbance (either domestic or foreign) can start a
cumulative process of inflation and exchange rate depreciation,
through which the exchange rate effect is rapidly passed into domestic
prices and costs and back again to the exchange rate.24 In contrast,
there is a virtuous circle hypothesis that is associated with
24 In 1970s, the vicious circle of inflation and depreciation and
virtuous circle of deflation and appreciation has been discussed by many
authors. See Basevi and de Grawve (1977), Bilson (1979a) and Bond (1980).
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exchange rate appreciation and price stability. it is also proposed
that this vicious circle problem is originated from the short run
overshooting of exchange rates 25 from their long run equilibrium level.
Moreover, it has been argued that without monetary accommodation, a
vicious circle cannot continue for very long.
Assume a small open country 26 that faces exogeneous goods prices
and interest rate, and the asset market adjusts faster than the good
market. Also, under the perfect capital mobility assumption, the
difference between the domestic and world interest rates may be inter-
preted as a market estimate of the expected rate of depreciation. Now,
for an initial disturbance in the form of the monetary expansion which
induces a fall in interest rate, capital outflow will result as
international portfolio substitution takes place over time in response
to changes in actual and expected international yield differential
due to adjustment lag. These speculative capital outflows lead to -in
depreciation of the exchange rate and an improvement in the trade
balance through the expenditure-switching and expenditure-reducing
effect of. the exchange rates. In its switching role, exchange rate
depreciation changes the prices of domestic goods relative to foreign
goods and encourage substitution of domestic goods for foreign ones.
For the expenditure-reducing role of exchange rate, depreciation
increases prices and costs and thus will lower the real value of
assets denominated in the domestic currency. The decrease in real
25Dornbusch (1976) emphasized the possibility of international
nominal interest differentials arising from exchange rate expectation.
Assuming that the formation of expectation is.rational, he extends the
asset market approach by introducing the idea of exchange rate dynamics
and of overshooting owing to differential adjustment speeds in goods
and assets markets.
26A small open country is defined as one that has a relatively
large traded goods sector and that exports a large share of its output.
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wealth will induce a decrease in the desired expenditure on both
imported and domestically-produced goods and cause an increase in
desired saving. As a result, the reduction in the demand for imports
and the increase in the supply of domestic goods for export will improve
the current account. In short, the short run adjustment of exchange
rate in response to monetary expansion can be characterized as period
of rising employment, an improved trade account, and low inflation.
However, price and wages begin to response to the monetary expansion.
As exchange rate depreciates, real wages will decrease through the
effects of depreciation on domestic prices of imported good and the
workers' inflationary expectations. As a result, wage inflation will
happen. At the same time, there is an increase in price of domestic
goods assuming the substitutability between imported and domestic
goods. Excess demand on domestic goods plus the accelerating cost of
imported goods and nominal wage increases will eventually bring
domestic inflation. At this inflation period, the soaring wage
inflation will be associated with a higher unemployment rate.
The inflation will not last for a long time since the fall in
income and employment allow price and wage inflation to abate. The
steady state equilibrium will he achieved, and the economy restores
to the initial real equilibrium. If the government does not use
accommodating monetary policy to lower the unemployment rate, the price
level will rise at the same rate as exchange rate depreciates and will
attain the new long run PPP equilibrium. On the contrary, if the
government does so, it will eventually lead to the vicious circle
hypothetical outcome: continuous increasing prices and depreciating
exchange rate. For instance, if prices and real wages are relatively
inflexible downward, which implies a deep recession is needed before
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the economy begins to move to its steady state, the rnorueL,-11y autllor.it
may then use accommodating monetary policy to lower the unemployment
rate.
Lastly, a small, open economy with a large trade sector is a
price taker in the international trade market, and in the short run
are thus likely to experience more price effects and fewer output
effects. With the low elasticity of output with respect to exchange
rate and a price taker on the export side, the country is more prone
to exchange rate overshooting. Moreover, with the inappropriateness
of monetary accommodation, the country is more likely to experience a
vicious circle of inflation and depreciation following the monetary
shocks.
2.7 Efficient Foreign Exchange Market Hypothesis
In the 1970s, the high volatility of exchange rates violated the
PPP and the monetary approach for exchange rate determination. This
leads to the argument that the foreign exchange market is efficient.
The concept of efficient foreign exchange market is borrowed from the
efficient stock market hypothesis developed by Fama (1970).27 The
efficient market hypothesis suggests that the market reflects all the
available information related to it. In accordance with Fama's (1970)
categorization, three levels of efficiency corresponding to three
different information sets can be identified. First, a market is weak
form efficient if past stock prices information is useless in the
prediction of the future stock price movement. Second, a market is
semi-strong form efficient if publicly available information, e.g.,
the announcement of annual earnings, is useless in the prediction of
27 See Fama (1970) and Granger (1975) for a survey of the empirical
and theoretical works on efficient market hypothesis.
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stock price changes. Third, a market is strong-form of efficient if some
monopolistic information is useless in the prediction of stock prices
changes. No extra profit can thus be earned in this market by employing
these sets of information.
Under the efficient market approach, there is a distinction
between anticipated and unanticipated events. If the foreign exchange
market is efficient, past anticipated events, for example, an expected
increase in money growth, will be reflected in the market immediately.
Therefore we cannot forecast the change in exchange rate by means of
past anticipated events. Suppose only one person has the information
that the money supply will increase greatly in a short time, the
currency is then expected to depreciate in the near future. In order
to make profit, he will sell spot and buy forward of the same currency.
If everyone knows the information and has the same expectation, spot
rate will be low and forward rate will be high immediately, and there
wouldn't be any unusual profit opportunity by substituting the currencies
If money does increase later, there will be no reason for spot and
forward rate to change because there is no new information in the
fact that people's expectations are borne out. Thus, a basic message
of the efficient foreign exchange market approach is that only unexpected
events will cause changes in exchange rates.
In the literatures, most of the tests on efficient market
hypothesis are done for the capital market. However, the efficient
market hypothesis for other markets, such as the foreign exchange
market, can also be applied.28 Caves and reige (1980) also introduced
the concept of 'incrementally efficiency' for 'semi-strong form' test
28 See, for example, Pippenger and Phillips (1973), Giddy and
Dufey (1975), Dooley and Shafer (1976) and Cornell and Dietrich (1978).
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of this market. The foreign exchange market is incrementally efficient.
with respect to an information set if the use of this infornmiaLion set
other than its own past history cannot improve upon forecasts of the
exchange rates. Caves and Feige further demonstrated that 'incremental
efficiency' is operationally equivalent to the Granger's (1969)
definitions of causality.
2.8 Survey on Causality Tests
Following the Granger (1969) definitions of causality, Sims
(1972) presented a provocative paper of the causal test on the relation-
ships between the money supply and income. He used quarterly data for
the U.S. economy over the period 1947-69, and found a unidirectional
causality running from the stock of money to income. It is Sims'
paper that stimulates other causal studies on the relationship between
the money supply and income in-U.S. and in other countries. These
include Barth and Bennett (1974), Bisignano (1974), Elliot (1975),
Williams, Goodhart and Gowland (1976), Ciccol.o (1978), Mixon, Jr.,
Pratt and Wallace (1979), and Hsiao (1979, 1981). These studies
produced anomalous results. 29
Besides the money supply and income relationships, other economic
hypotheses were also tested by means of the causal test, e.g., the
causal relationships between the money supply, interest rate and stock
prices: Kraft and Kraft (1977), Rogalski and Vinso (1977), Feige and
McGee (1977, 1979), and Ho (1981c) the relationships between the money
supply and prices: Sargent and Wallace (1973), Feige and Pearce (1976)
29Sims (1972) claimed that the causal direction ran from the money
supply to income. Williams, Goodhart and Gowland (1976) found both
nominal income caused money and money caused prices, and suggested that
there may be a more complicated causal relationships between the money
supply and income in which both of them are determined simultaneously.
Hsiao (1981) confirmed the Sims (1971) results with M2 caused GNP in
Canada, however, he also found feedback relationship between M1 and GNP.
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and Frenkel( 1977), Brillemburg and Khan (1978) the relationships
between wages and prices: Geweke (1975) and Melira (1977) the relation-
ships between exchange rates and the money supply: Caves and Feige
(1980). All the studies mentioned above are basically bivariate in
nature. For the trivariative stochastic model, Kawai (1980) investigated
causality between exchange rates and prices conditioned on the money
supply for ten industrial countries. Ho (1981a) also detected the
causal direction among money supply, domestic prices and imported
prices for the case of Hong Kong.
In this study, we are interested in the causal relationships
between exchange rate and other economic variables. Therefore we
will breifly survey the empirical findings of the related studies,
namely Brillemburg (1976), Falchi and Michelangeli (1977), Frenkel
(1978), Kawai (1980) and Caves and Feige (1980). Brillemburg (1976),
tested causality direction implied by the purchasing power parity and
concluded that there did not exist any causal relationship between
exchange rates and prices. Falchi and Michelangeli (1977) employed
the Sims test to investigate the exchange rates and price level
relationships and found that exchange rates led prices (or exchange
rates caused prices), indicating that Italy had experienced a vicious
circle during their sample period. 30 Frenkel (1.978) also performed
the causal test to verify the. PPP during the 1920s. He concluded that
prices did not cause foreign exchanges in the sense of Granger, while
exchange rates did cause prices. Moreover, he also claimed that this
JBilson (1976) pointed out that the evidence of exchange races
causing prices may be due to the fact that exchange rates responding
more rapidly than prices to change in underlying economic conditions,
as for example, the expansionary monetary policy. This comment stimulate
other authors, Kawai (1980), for example, to examine the causal
relationship between exchange rates and prices conditional on the
money supply in a trivariate stochastic model.
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pattern of causality was consistent with the hypothesis that the Speed
of adjustment in asset markets exceeds those in the commodity markets.
Finally, he suggested that the finding of exchange rates caused prices
justified the estimation of the price equation, with prices and exchange
rates treated as dependent and independent variables, respectively.
Kawai (1980) conducted a causality test between unanticipated
fluctuations' in exchange rates and unanticipated fluctuations in relative
prices for ten countries for the period January 1975-December 1979.
He extended the bivariate stochastic model by testing this causality
conditional on the unanticipated fluctuation in the relative money
supply. In short, he found:
that the causal relationship between unanticipated movement
in exchange rates and in relative prices do exist for most
of the countries but that their pattern are different depending
on whether the relative money is absent or present and on
whether the relevant price is TtiTPI or CPI. [Kawai (1980),
n. 210.
On one hand, the money supply did cause exchange rates in some countrieE
while on the other hand, it did not. Moreover, as there exists
bidirectional causality between exchange rates and prices, he asserted
that Italy exhibited the process of the vicious circle, as suggested
by Falchi and Michelangeli (1977).
Finally, Caves and Feige (1980) demonstrated the equivalence of
'incremental' efficiency, and the Granger's definitions of causality so
that they could set up the proposition to test both efficient foreign
exchange market hypothesis and monetary approach for exchange rates
determination. Foreign exchange market is incrementally efficient if
other variables, for example, the money supply, cannot improve upon
the prediction on the movement of exchange rate which uses only the
past history of exchange rate. Their empirical test based upon the
Canadian price of U.S. dollar, the growth rate of Canadian money and
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the relative growth rate of money supply between U.S. and Canadian on
a monthly basis during the periods 1953(l)-l.962(4) and 1970(7)-1975(8).
Caves and Feige (1980) concluded that the foreign exchange market
between the Canadian dollar and the U.S. dollar showed weak form
efficiency and incremental efficiency with respect to the relative
money supplies, therefore the market was semi-strong form efficiency.
Thus, the proposition of the 'exogeneity' of the money supply, and
hence the monetary approach for exchange rate determination were
rejected.in their study. In short, they pointed out that an efficient
exchange market consequently eliminated the possibility that the money
supply caused exchange rates. However, they further pointed out that
the monetary approach for exchange rate determination was not inconsistent
with efficient market theories because the money's effect on exchange
rates could be contemporaneous.
2.9 Final Remarksand Propositions for Causality Tests
We have reviewed the relationships between exchange rates and
other variables, namely prices, the money supply, interest rates,
capital flow, and current account. We have also considered the vicious
circle hypothesis. In short, the relationships between exchange rates
and the variables mentioned above implicitly imply a causal relation--
ship running from these variables to exchange rates. For instance,
the monetary approach for exchange rate determination which has the
money supply, interest rates and income as independent variables in
its standard equation. However, the exogeneity of these variables
with respect to exchange rates in these equations is in doubt. If
these variables on the right hand side are not exogeneous with respect
to exchange rates, the estimation will then have simultaneous equation
bias. Hence, we will examine the causal relationships between exchange
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rates and the other variables mentioned above within a bivariate
stochastic framework. Specifically, we try to test the following
propositions:
PROPOSITION ONE (P.1): Prices cause exchange rates, or the
PPP holds.
PROPOSITION TWO (P.2): Money supply causes exchange rates, or
the monetary approach for exchange rates
determination holds.
PROPOSITION THREE (P.3): Interest rates cause exchange rates.
PROPOSITION FOUR (P.4): Capital flow causes exchange rates.
PROPOSITION FIVE (P.5): Trade balances (the proxy variable for
current account) cause exchange rates, or
the balance of payments for exchange rates
determination holds.
Also, as mentioned in section. 2.7, the high volatility of exchange
rates in recent time suggested that the foreign exchange market is
efficient, and it may also be that this market is incrementally
efficient with respect to those variables mentioned above. If the
foreign exchange market is semi-strong form efficient, i.e., weak
form and incremental efficient, then the various approaches for
exchange rates determination is in doubt. Moreover, Caves and Feige
(1980) demonstrated the equivalence of 'incremental' efficiency with
Granger's (1969) definitions of causality. Therefore, the notion that
the foreign exchange market is incrementally efficient would imply




Most empirical works about the exchange rate determination are
done by regression analysis. For instance, the monetary approach
treats the exchange rate as the dependent variable and the money supply,
interest rates and real income as the independent variables.1 However,
these empirical tests of the monetary approach have been complicated
by the controversy of the exogeneity assumption underlying the
monetary approach for exchange rate determination that are implicit
in these studies.
If the exogeneity assumption are incorrect in the monetary
approach for exchange rate determination, then to borrow Geweke's
(1978) words:
the otherwise identifying restriction imposed on structural
equations may not be sufficient to identify those equations,
estimation procedure will be inconsistent, and the model
cannot adequately portary the dynamics of the system it seeks
to describe. [Geweke (1978), p. 163]
Traditionally, the exogeneity of variables at the right hand side of
the regression equation was simply assumed and not tested. Until
recently, Geweke (1.978) has demonstrated that the specification of
exogeneity is a hypothesis with testable implication.
Rather than estimating the structural relationships between the
exchange rates and the other variables, such as the money supply,
prices, interest rates, capital flow and trade balances, I will test
1See the survey article by Kreinin and Officer(1978). It contains
some exchange-rate equations formulated by other authors.
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the direction of causality between exchange rates and these variables
in a bivariate stochastic model. It is based on the Granger (1969)
definitions of causality. If there is a unidirectional causal
relationship running from X to Y, then it is able to assert that X is
an exogeneous variable with respect to Y therefore, a causality test
is equivalent to an exogeneity test.2 For the operational test,
Hsiao's (1979, 1981) step-wise procedure based on Granger's concepts
of causality and the Akaike (1969) final prediction error criterion
will be.employed to investigate the causality between exchange rates
and the other variables mentioned above in a bivariate stochastic
model. The presentation of this chapter is as follows. The Granger
(1979) definitions of causality, the Hsiao (1979, 1981) test, and
the estimation of the linear filters will be presented in section 3.1,
3.2, and 3.3, respectively. In conducting the causal tests, we have
both cases of the effective indices and the nominal indices. The
construction of effective indices will be shown in section 3.4.
Moreover, methodologies for testing both the weak form and incremental
efficiency market hypothesis will be discussed in section 3.5 and 3.6,
respectively. Finally, the data sources will be presented in section
3.7.
3.1 Granger's Definitions of Causality
For a two-variables case, Granger (1969) provided general
definitions of 'causality' and 'feedback' that is based entirely on
GFeige and Pearce (1979, p. 521) pointed out that 'as shown by
Sims (1972), the Granger-type causality is equivalent to the econometric
exogeneity so that unidirectional causality running from the independent
to dependent variable is a necessary condition for the consistent
estimation of distributed lag models involving variables other than
lagged dependent variables.'
the predictability of a series, Y by other series, X. A brief review
of the Granger's definitions of causality can be rephrased as follows.
Let X and Y be two stationary stochastic time series, and X and Y are
2
the sets of past values of X and Y, respectively. Also, let s (Y X) be
the minimum predictive error of Y given a set of information X. Thus,
we have the following Granger's definitions of causality.
Definition 1. (Causality). , we say that
X causes Y. It means that we can predict Y better by using
the past values of X and Y than by using the past value of Y
alone. X causes Y also means a unidirectional relationship
running from X to Y. Similarly, Y is said to cause X if
Definition 2. (Feedback)
feedback is said to occur when X
causes Y and also Y causes X, Feedback also means that a
bidirectional relationship exists between X and Y.
i
Granger's definitions of causality based on the notion of
predictability is an operational definition which has stimulated great
interest among econometric theorists and practitioners. Many operational
3
test procedures have been formulated with respect to these definitions.
There exists the cross-correlation technique (Box-Jenkin approach)
4
suggested by Pierce and Haugh (1977), a two-sided distributed lag
method used by Sims (1972), a one-sided lag regression implied by
Granger (1969) and tested by Sargent (1976), and more recently the
3
See Feige and Pearce (1979) who presented a succinct review of
the recent development in causality studies.
Feige and Pearce (197 9) has pointed out that the Ilaugh-Pierce
approach only serves as a test of independence rather than a test for
causality.
direct Granger approach or the distributed lag approach formulated by
Hsiao (1979, 1981). In the following section, the Hsiao (1979,1981)
test will be introduced.
3. 2 Hsiao's Test:
Hsiao's (1981) test can be illustrated by means of a bivariate
autoregressive model with two stationary time series and y_:
(3.1)
(3.2)
where B is the lag operator, defined as is a
polynominal in B, and convergent for roots
(3.3)
Also, u» v are zero mean white noise innovations such that there are
t t
no autocorrelations for both u and v. We also assume that the best
linear unbiased predictor for y, with m and n as the order of lags int
(j (B) and f (B), respectively, is11 1JL
(3.4)
where the constant term, are least square
estimates of equation (3.1). To choose the optimum value of m and n,
Hsiao (1981) applies the Akaike's (1969) minimum final prediction error
(FPE) criterion which is defined as follows:
(3.5)
2
where T is the total number oi observations and s is the variance
u
r 2
oi: u. An estimate oi s is:
u
(3.6)
However is the sum of square errors of the OLS regression
(3.1), therefore, FPE(y,x) can be represented by
(3.7)
We can choose and which minimize the FPEs, as the optimum order of
lags in and Furthermore, Hsiao (1981) pointed out that
there are two features for using the FPE criterion to choose optimum
values for m and n. First, the minimum FPE is equivalent to the
conventional F-test which overfits the model with additional lags and
test whether the additional parameters are jointly equal to zero.
However, the minimum FPE criterion is better than the F-test in
deciding whether a variable should be added in the equation because
it is not bounded by any ad hoc significant, level, for example, 1%,
5% or 10%. Second, as shown by Akaike (.1969), the FPE is composed of
two terms, the first term is the estimation error of the best linear
predictor for a given m and n, and the second term is the modelling
error, i.e., the statistical deviation of and from
and respectively. In general, with an increase in m and n,
estimation errors will decrease, but the modelling error will increase
Thus the FPE criterion balances the risk due to the biasedness when
a lower order of lag is chosen and the risk due to an increase of
variance when a higher order of lag is chosen.
To find the minimum FPE, a large number of regression should be
done in order to get the optimum value of m and n. If we vary both m
and n from 1 to 20, we need to do 400 regressions and to compute 400
FPEs in order to identify the optimum lag structure of the equation.
For the purpose of computational efficiency, the Hsiao (1979, 1981)
step-wise procedure is followed.
(A) Determine the optimum order of lags of the one-dimensional
autoregressive process, say y, by means of the FPE criterion.
It was done by regressing y against a constant term and its
own past history for m=l,2,...} 20. The optimum order of
lags, m which minimizes the FPE(y) is given by:
(3.8)
Hsiao (1981) labelled y_ as the 'controlled' variables.
(B) With the. optimum order of lags for y, y is again regressed
against its own past history and a set of past value of
which is called the 'manipulated' variable, by varying
n from 1 to 20. Then, the optimum value of which minimizes
the FPE(y,x) is chosen:
(3.9)
Hence, the Hsiao (1981) step-wise procedure based on the Granger
concepts of causality and the Akailce( 1969) final predictive error
criterion gives us the following operational definitions of the
causation.
(1) If minFPE(y) minFPE(y,x), then x is said to cause y.
(2) If minFPE(y) minFPE(y,x), then x does not cause y.
(3) If minFPE(y) iniriFPE(y,x) and minFPE(x) minFPE(x,y),
then x causes y and y causes x, or a feedback is said to
occur.
Kawai (1980) further proposed two forms of causality as an
extension to the Hsiao (1979, 1981) method.
(1) Weak form causality: If minFPE(y) minFPE(y,x), then x
is said to weakly cause y.
(2) Strong form causality: If all the coefficients of x. ?s
1
are jointly and significantly different from zero, then x
is said to strongly cause y.
Finally, if x strongly causes y, it implies that the weak form
causality must be true. However, the reverse may not be true.
3.3 Estimation of the Linear Filters
The causality test requires all variables to be white noise or
stationary stochastic time series. In practice, however, most economic
time series depart from stationarity. For instance, the most apparent
way of departure from stationarity in economic time series is the lack
of affinity for a means value, which is commonly called homogeneous
nonstationary. Stationarity of this kind of series can be achieved
by successive changes of the series. In short, we should prefilter
the variables to white noise before the examination of causality
5
relationships between variables.
In literature, many kinds of filters have been used to achieve
stationarity. Sims (1972) applied a filter of the form (1-0.75B)
5
Pierce and Haugh (1977) pointed out that the prefiltering of
series to achieve stationarity by means of linear or nonlinear trans¬
formation such as logarithms preserved causal relationship in terms of
the linear prediction criteria.
to all his variables and suggested that this filter can turn most
economic time series to approximately white noises. Feige and Pearce
(1979) labelled this filter as 'arbitrary' in that it does not
guarantee the elimination of the serial correlation problem in the
regression residuals. Mehra (1977, 1978) and Mehra and Spencer (1978)
employed a slightly different filter which assumed the errors followed
2
a second-order autoregressive. process. Their filter is (1-pB), where
p is found via a search procedure to guarantee non-autocorrelation.
2
Kawai (1980) further extended the filter (1-pB) to
(1—n1B) (1—n2B) (1—it B), i.e., in the form of pth order autoregressive
process. Moreover, it was found that some nonstationary series can
be achieved stationarity by adding a deterministic time trend to the
filter, e.g., Mehra (1977). Thus, most approaches mentioned above
for choosing a filter are basically a trial and error search method,
which may be very time consuming.
We will follow the Hsiao (1981)• test of causality, however,
i
we do not follow his filtering procedure. The Hsiao (1981) filters
are the first-order filter and second-order filter of the logarithmic
series, i.e., (1-B) and (1-B), respectively. These ad hoc filters
do not guarantee the white noise nature of the filtered series.
To obtain a linear filter for exchange rates and other variables,
different kind of filters have been tried by means of the trial and
error search method. Since we are interested in the bivariate causal
detection of exchange rates with respect to other variables, we
restrict the order of filter for exchange rate equals to its other
variables. First, we have tried the Kawai (1980) filter
6
Mehra (.1977, 1978), and Mehra and Spencer's (1978) procedure
is equivalent to the Hildreth-Lu (1960) search procedure.
(3.10)
where d is varied from 1 to 4. If c(B) is the filter which produces





Thus, we run OLS regression on equation (3.12) by varying d from 1 to 4
in order to obtain white noise residuals for variables. The Box-Pierce
(1970) Q-statistics calculated from the estimated residuals of
equation (3.12) is used to.test the existence of serial correlation
in the residuals, The Box-Pierce (1970) Q-statistics can be formulated
as follows:
(3.13)
where denotes the estimated sample autocorrelation coefficients
of the residuals with the kth order of lag and T is the total number
2
of observations. Q is distributed as x (K), i.e., chi-square with K
degree of freedom. If equation (3.12) is correctly specified, then
2
the Q statistic is smaller than x (14) with the specific level of
significance and we accept the filter.
Also, a generalized form of the Kawai (1980) filter is tried.
It is the pth order autoregressive process and can be written as
(3.14)
See Box and Pierce (1970) for the Box-Pierce Q-tests.
Similar to the above cases, we run OLS regression on equation (3.15)
in order to get white noise residuals.
(3.15)
A time trend, t, may also be added in the filter (3.14) in order to
see if the residual produced is a white noise. Thus we run OLS
regression on equation (3.16)
(3.16)
Again, the Box-Pierce (1970) Q-test is used to test the randomness of
filtered series. Since p is higher (around 8 to 12) in many cases,
it is suspected that filter (3.14) may be overfitted. We tried
further the simpler filter, (1-kB). However, the filtered series
shows autocorrelations for most variables so that we ignore this
filter. Finally, the filtered series will be subjected to trend test
to see if the filtered series is free from any trend effect.
3.4 Construction of Effecitve Indices
We will conduct the causality test between exchange rates and
other variables for both the effective indices and nominal indices.
The Hong Kong currency against that of six important trading partners,
namely, U.S., Japan, U.K., Germany, F.R., Taiwan and Singapore will
be considered. For the effective indices, the trade-weighted index of
exchange rate, the money supply, prices, and interest rate will be
constructed for causality test. One advantage of using these effective
indices is that the relative importance of other country to Hong Kong
in a multilateral world can be captured by the indices.
For the sake of constructing the effective exchange rate indices,
we should use the weights that reflect the economic relationships
among countries that influence the exchange rate movement the most.
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However, there are many factors, for example, commodity trades,
autonomous capital transactions, banking activities, governmental
decision making and expectation that influence the exchange rate
movement. Most effective exchange rate indices are constructed using
the trade flow as weights. Furthermore, as pointed out by Rhomberg
(1976), different trade weights have been used for different objectives.
In Hong Kong, we have both the data of the nominal exchange
rate with respect to a currency, and the effective or trade-weighted
exchange rate index. These data are published in the Hong Kong Monthly
Digest of Statistics since 1970. The nominal exchange rate is measured
as the amount of Hong Kong dollar per unit of foreign currency. The
effective exchange rate index is the value of Hong Kong dollar in
terms of an average value of the 15 selected currencies. The pattern
(or value) of merchandise trade with Hong Kong is used as the basis
for selecting these 15 currencies to construct the index. Thus the
weights are calculated based on merchandise trade, i.e., from values
of exports to and imports from Hong Kong in 1972 which is treated as
the base year weight.
The weights attached to selected currencies are reproduced in
Table 3.1. In order to get the effective exchange rate index for the
Hong Kong dollar, the following formula is-used by the Hong Kong
government:
Appreciation or depreciation of H.K. dollars in terms of U.S. dollars
Appreciation or depreciation of the 15 selected currencies in terms
of U.S. dollars
Here, the U.S. dollar is used as the numeraire currency to calculate
this effective index.8
For this study, six principal trading partners of Hong Kong
are selected to study the causality-feedback relationship between
TABLE 3.1
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100.00All selected trading partners
Source: Hong Kong Monthly Digest of Statistics, Special Review,
April 1976.
exchange rates and other economic variables. They are the United
States, Japan, the United Kingdom, Germany, F.R., Taiwan and Singapore,
in the descending order of relative trade share to Hong Kong. China,
which is the fourth important trading partner as shown in Table 3.1,
is not considered in this study because of data limitation. Also,
Australia has not been included in this study because monthly price
indices are not available.
In order to compute the effective exchange rate index with
respect to these six currencies, the new weights (based on merchandise
trade) are derived from the column of weights attached in Table 3.1.
This new weight is calculated as follows:
(3.17)
where w. is the new weight attached to country i, a. and a. are the
old weights attached to countries i and j. Also, we set.
(3.18)
The new weights are given in Table 3.2.
Since the money supply is one of the variables that we are
interested in, and since the Hong Kong money data are revised in December
9
1978, we cannot use the relative money supply level to calculate its
For detailed descriptions and example illustrations of this
effective index, the Hong Kong Monthly Digest of Statistics has
published a special review titled as 'The effective (trade-weighted)
exchange rate of Hong Kong Dollar' in the August 1976 issue.
9
The figure of money supply (Ml and M2) have been recalculated
from December 1978, and monthly and annual figures on the previous
basis are available up to December 1979 in the Hong Kong Monthly Digest
of Statistics.
TABLE 3.2
























effective index. Thus we consider the relative growth rate of these
four variables between Hong Kong and these six countries. The




E is the nominal exchange rate at time t for Hong Kong





is the nominal exchange rate at time t for the jth
currency with respect to U.S. dollars,
is the weights attached to the jth currency shown in
Table 3.2.
Taking logarithm, we get
(3.20)
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However, In has a computational problem clue to the
negative value of figures in the bracket. Thus we take In
as an approximation of:
As a result, equation (3.20) can be rewritten as
(3.21)
Comparing the effective exchange rate computed here based on
six countries with the official exchange rate, which comprised of
fifteen countries, we find the correlation coefficient between these
two indices is very high with a value of 0.94475, which shows that our
effective exchange rate reflects almost the same phenomenon of exchange
rate movement as the government effective exchange rate does. Figure
3.1 also indicates that the movement of our effective exchange rate
almost coincides with the government effective rate.
The effective exchange rate index computed here has the same
limitations as the effective index calculated by the government.
First, the weights are complied by bilateral trade flows and there is
no allowance for the third market effects on the trade balances due to
an exchange rate change. Second,, the effective index does not consider
price elasticities, which determine the response of trade flows to
exchange rate changes. Thus, a more comprehensive effective exchange
rate index should be constructed by means of a multilateral exchange
rate general equilibrium model which considers both the third market
effect and price elasticity governing the influence of exchange rate
Fig. 3.1- The movement of Government effective exchange rate
and our effective exchange rate.
movement on trade balances. However, this is not the main issue of
this thesis, therefore, we choose to use the simple effective index
calculation.
Similar to the construction of the effective exchange rate
index, we have also the following effective indices for the money





where j represents U.S., Japan, U.K., Germany, U.K., Taiwan and
Singapore; PB represents foreign consumer prices relative to Hong Kong
consumer price index B (CPIB); Ml and M2 are the two money series.
The variables, A In E, A In Ml, A In M2, A In PB, and A In I
t t t t t
together with capital flow (C) and total trade balances (T) against
six countries will be filtered to form stationary stochastic series
for causality test. Also, we define the filtered series as follows:
RE= filtered effective exchange rate A In E,
RM1, RM2= filtered effective money supply A In Ml and
A In M2, respectively,
RPB= filtered effective price index A In PB_,
RI= filtered effective interest rate A In I,
t
RC= filtered capital flow C.
and RT- filtered trade balances T.
t
We have discussed the construction of effective indices, and now we
consider the case of nominal indices. -The variables of exchange rates
(E), the money supply (M), prices (P), and interest rates (I) will
be expressed in terms of relative growth rate (the first difference






where is the change in Che nominal exchange rale (Hong Kong
dollar against the currency of the jth country),
is the change in the relative Ml money supply series
between Hong Kong and the jth country,
is the change in the relative M2 money supply series
between Hong Kong and the jth country,
is the change in relative prices between Hong Kong
and the jth country,
is the change in relative interest rates between
Hong Korig and the jth country.
Also, is the capital flow against the rest of the world,
is the Hong Kong trade balances against the jth country.
Since C and T are flow variables, therefore, we do not take the
t t
first difference in the logarithm of these two variables. The
variables defined above will be filtered to form stationary stochastic
series for causality tests. Also, we define the filtered series as
follows:
and
3.5 Ljung and Box Q-Statistics for Weak Form Market Efficiency Test
Together with different approaches for exchange rate determination,
there is also the expanding financial theory on foreign exchange
market efficiency. Financial theory treats foreign exchange as one
kind of financial assets that investors and arbitrageurs are active
and
in this foreign exchange market. Thus it is worthwhile to test various
exchange rates series to see if they exhibit the behaviour as suggested
by the efficient market hypothesis. Vigorous test on foreign exchange
market efficiency will not be performed here. However, a preliminary
test will be done. We will test the weak form foreign exchange market
efficiency due to Fama (1970) by proposing that the foreign exchange
market follows the random walk model. It can be formulated as follows:
(3.24)
The foreign exchange market is weak form efficient, or the exchange
rate series is a random series if:
(3.25)
2
where s is the minimum predictor error variance. The effective
ft
exchange rate index and the six nominal exchange rate will be tested
to see if the first difference in the logarithmic exchange rate series
are random. Autocorrelation coefficients of the seven exchange rates
(first difference in the logarithmic series) are calculated with lags
from 1 to M. The Ljung and Box (1978) Q statistics, written as follows,
is used as the criterion for accepting or rejecting the hypothesis
that the market is weak form efficient,
(3.26)
2
where r_ is the squared autocorrelation coefficients with the order
2
of lags k. Q'c-statistic is distributed with y (chi-square)
distribution with M degrees of freedom. N is the number of
2
observations. If the calculated Q is greater than x (M) with
significance at the a% level, then we can reject the hypothesis thai
the foreign exchange rate series is random or the foreign exchange
2
market is efficient; and if the calculated Q is smaller than x(M)
then we do not reject it.
3.6 Incrementally Efficient Market Hypothesis
The concept of incrementally efficient market hypothesis
developed by Caves and Feige (1980) will also be tested in order to
see if the foreign exchange market is incrementally efficient with
respect to other information sets, namely, relative prices, the
relative money supply, relative interest rates, the trade balance, and
the capital flow. The foreign exchange market is incrementally
efficient with respect to one of these information sets, say ci, if:
(3.27a)
(3.27b)
where q is defined as the first difference in the logarithm of this
information set, and q is a set of past values of q. Also, int t-
accordance with Granger (1969), if we prefilter p_ and q to obtain
stationary stochastic processes, the Granger's definitions of
causality can be written as:
we find that (3.27b) is equivalent to (ii). Thus the causal test
with one way causality running from q to p enables us to rejectt t
the incrementally efficient market hypothesis with respect to the
information set q. Otherwise, we cannot reject the hypothesis with
respect to cj. Therefore, the above causal test based on the Hsiao':
(1980) test can be used to test this incremental 1y effLcicney foreigi
exchange market hypothesis with respect to the above information.
3.7 Data Sources
1 Exchange rates: the nominal exchange rates of different currencies
against Hong Kong are end-of-month rates obtained from the
Hong Kong Monthly Digest of Statistics. The nominal index
of currencies against the U.S. dollar is obtained by dividing
the nominal index of each of the 6 selected currencies
against the Hong Kong dollar by the nominal index for the
U.S. dollar against the Hong Kong dollar.
2 Prices: consumer price index B (CPIB) is obtained from the Hong
Kong Monthly Digest of Statistics; the consumer price index
of U.S., U.K., Japan,- and Germany, F.R., are obtained from
the International Financial Statistics; the consumer price
index of Taiwan is obtained from the Financial Statistical
Monthly-Taiwan District; and the consumer price index of
Singapore is obtained from the Singapore Monthly Digest of
Statistics.
3. Money Supply: two measures of domestic money supply, Ml and M2 are
used. They are obtained from the Hong Kong Monthly Digest
of Statistics. The Ml and Ml plus quasi money (definition
of M2) of U.S., Japan, U.K., and Germany, F.R. are obtained
from the OECD Main Economic Indicators. The money supply
of Taiwan is obtained from the Financial Statistical Monthly-
Taiwan District. The Singapore's money supply is obtained
from the Singapore Monthly Digest of Statistics. All the
money supply mentioned above are seasonal unadjusted and end-
10
ol -niont n data.
4. Interest Rates: the 3-month deposits rate paid and charged by
principal bank in Hong Kong is collected from the Hong Kong
Monthly Digest of Statistics; the 3-month treasury bill rate
for U.S. and U.K., and the rate of 3-month loans for Germany,
F.R., are collected from the OECD Main Economic Indicators;
the 3-month time deposit interest rate of Japan is obtained
from the Bank of Japan; the 3-month fixed deposit rate of Singapore
is obtained from the Singapore Monthly Digest of Statistics;
and the 3-month treasury bill rate of Taiwan is obtained
from the Financial Statistical Monthly-Taiwan District.
5. Capital Flow: The data of capital inflow and outflow between Hong
Kong and all countries in the world is calculated from the
Hong Kong Monthly Digest of Statistics.
6. Trade Balances: the trade balances between Hong Kong and the six
countries individually is calculated from the Hong Kong
Monthly Digest of Statistics.
10
In Hong Kong, Ml equals legal tender coins and notes in hands
of non-bank public plus demand deposits of the non-bank public with
licensed banks. M2 equals Ml plus time and saving deposits of the
non-bank public with licensed banks. In Singapore, Ml equals
currencies in active circulation plus demand deposits of private sector.
M2 equals Ml plus quasi-money, where quasi-money refers to fixed,
savings and other deposits of private sector and Singapore dollar
negotiable certificates of deposits. In Taiwan, Ml equals net currency
plus demand deposits deposited with monetary institutions by business
and individual. M2 equals Ml plus quasi-money where quasi-money refers
to time deposits, savings deposits and foreign currency deposits of
monetary institutions held by business and individuals. In U.S., U.K.,
Japan and Germany, F.R., the money supply series used in here are Ml
and M2 (Ml plus quasi-money). For detailed definitions of these two
money supply series in these four countries, see Sources and Methods
published by OECD Main Economic Indicators in January 1977.
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Finally, all the data mentioned above are monthly data covering the
period from January 1975 to June 1981.
CHAPTER I
EMPIRICAL EVIDENCE FOR THE PURCHASING POWER PARITY TEST
In this chapter, we present and discuss the empirical results
for the PPP test. First, we will review briefly the movement of the
exchange rate changes and the relative price changes in the sample
period from 1975(1) to 1981(12). Both tabular and graphical
presentations will be shown in section 4.1 and the appendix. Second,
the traditional approach of testing the PPP by means of the OLS
regression will be presented in section 4.2. Third, the causal test
of the PPP will be presented and discussed in section 4.3. The
chapter is concluded in section 4.4.
4.1 General View: Descriptive Statistics and Graphical Presentations
Descriptive statistics on the percentage changes in the exchange
rate and the relative prices are shown in Table 4.1 and Table A.4.1
in the appendix for both the cases of the effective indices and the
nominal indices, respectively. The relative price changes are measured
in terms of the changes in foreign prices relative to changes in Hong
Kong consumer price index B.
For the effective indices, it can be seen from Table 4.1 that
the average monthly percentage change in the exchange rate (A In E_)
is different from the average monthly percentage change in relative
prices (A In P). The standard deviation of the exchange rate changes
is larger than that of the relative price changes suggesting that
TABLE 4.
Descriptive Statistics on the Percentage Changes in the Exchange




















































Note.- E represents the effective exchange rate of the Hong Kong
dollar against six currencies. PB denotes the Hong Kong consumer
price index B relative to the weighted average of six countries'
consumer price indices.
the exchange rate has higher variability than relative prices. The
pattern is similar for the case of the nominal indices as shown in
Table A.4.1 in the appendix. We also give plots of both versions of
the PPP. Fig. 4.1 gives the relative version for the effective price
index. The relative and the absolute version for the nominal indices
are shown in Fig. A.4.1 to A.4.6 and Fig. A.4.7 to A.4.12 in the
appendix, respectively. For the relative version, we find the
incompatible feature between the percentage changes in exchange rates
and the percentage changes in relative prices. The percentage changes
in exchange rates had larger variability than the percentage changes
in price ratios. Also, we find in Fig. A.4.7 to A.4.12 that the
logarithmic exchange rate series diverged from the absolute version
Fig.4.1- The relative version of the PPP for Hong Kong; the effective
exchange rate index (A In E), and the effective price index (A In.
of the PPP in that they did not rise and fall closely together.
Finally, we find from Table 4.1 and Table A.4.1 that Hong Kong had
experienced higher price increases than her trading partners except
for the U.K. and Taiwan cases. At the same time, the Hong Kong dollar
depreciated against six currencies as a whole. On an individual base,
the Hong Kong dollar depreciated against the U.S. dollar, yen, deutsche
mark, Taiwan dollar and Singapore dollar. However, the Hong Kong
dollar appreciated against the pound sterling during this sample
period.
4.2 Traditional Approach
In this section, we follow the traditional approach to test the
PPP, i.e., the simple OLS regression. The relative version of the
PPP relationships can be written as:
(4.1)
where E denotes the exchange rates; PP denotes the relative price
ratios; A denotes the first difference operator; and u is an error
term. Empirically, several questions can be asked: (a) What price
index should be used in the equation? (b) Are the data consistent
with the hypothesis that b-1? (c) Is the intercept term equal to zero
as impled by equation (4.1)? In Hong Kong, we do not have the data
on wholesale prices. Therefore, only the consumer price index is used
to verify the purchasing power parity. Also, we use only the effective
indices and the results of the OLS regression are presented below:
A In E= 0.00262+ 0.09148 A In PB
C (0.00169) (0.15057) C
s.e.= 0.01479
R2= 0.0049
D.W.= 1.8826 p- 0.0561
Note.- The value in parentheses under the coefficient and the constant
term of the estimated equation is the standard error. s.e. is the
standard error of the equation. p is the first-order autocorrelation.
D.W. is the Durbin-Watson statistic.
The results are poor as reflected by the small R-square. The
coefficient has the correct sign but it is found to be insignificant.
A test on the restriction that b=l is also carried out.'' This hypothesis
is rejected at the 99 per cent confidence level since the calculated
F(l,75) is 36.4, while the critical value for F(l,60) is 7.08. Moreover,
the constant term is also insignificant. The D.W. statistics show that
the estimated equation is free from the first-order autocorrelation.
In short, the evidence of the OLS estimation does not support the
relative version of the PPP relationships in the sample period.
The test of the restriction followed the procedure of Zellner
and Theil (1962).
4.3 Causality Test for the PPP
In this section, we present the causal tests between the exchange
2
rates and relative prices. An autoregressive process, c (B), is used
to filter the exchange rates and relative price series to white noise
in order to conduct the causal test. For the effective relative prices
and effective, exchange rates, the estimated filters are presented in
Table 4.2. For the case of individual currency, the estimated filters
are presented in Table A.4.2 in the appendix. As a whole, we have
seven groups of filters for exchange rates and relative prices. For
each group of these filters, a time trend, t, is added to the
autoregressive process, c (B), in order to obtain a stationary
stochastic process. The degree of the order of the process varies
from 8 to 12 and the form of the filters can be found in the tables.
The Box-Pierce Q-tests reveal that the values of the calculated Q are
smaller than Q(16) indicating that the filtered variables are not
serially correlated. The filtered variables are then fitted to a
linear trend for further confirmation of stationarity. We find that
all filtered variables are free from any trend element, except for the
filtered exchange rate, GE (Hong Kong dollarDeutsche mark), which
has a weak trend at the 10% level. Therefore, we can conclude from
the Q-test and the trend test that the filtered variables are white
noise, and can be used to conduct the causal test.
Both exchange rates and prices are first treated separately
as controlled variables and their final prediction errors (FPE) are
presented in Table 4.3 and Table A.4.3 in the appendix for the cases
2
The autoregressive process, c (B), is a polynominal of degree
p, and B is the lag operator. Mathematically, it can be expressed as
TABLE 4.2
The Estimated Filters for the Exchange Rates and the Relative Prices



















Note: the figures under the Trend Test are t-values.
the figures under Q-test are Box-Pierce Q-statistics. If the
Q-statistics is smaller than the critical value Q(16), which
is equal to 23.54 at the 10% significant level, then we can
accept that there is no serial correlation in the filtered
variables.
of effective indices and nominal indices, respectively. With the
minimum order of lags chosen, other variables are added to the
controlled variables as the manipulated variables. Again, the
minimum FPEs with the addition of the manipulated variables are
calculated and presented in Table 4.4 and Table A.4.4 in the appendix
for the effective and nominal indices, respectively. The causal
direction between exchange rates and relative prices are summarized
in Table 4.5. In general, there are no consistent evidence suggesting
that either exchange rates cause prices or prices cause exchange rates.
In fact, out of the seven tests using the consumer price index B
relative to six countries' consumer price indices, we obtain one
outcome of prices cause exchange rates, one outcome of exchange rates,
TABLE 4.3
FPEs of the Controlled Variables for the Causality Test between Exchange


























































































Note: The numbers in parentheses are the optimum order of lags for
the controlled variables.
the F-statistics are used to test that all the coefficients
of the manipulated variables are jointly and significantly
equal to zero.
'the numbers in parentheses are degrees of freedom.
'indicates significant test at the 5% level.
min FPE(Y,X) min FPE(X), where X is the controlled variable
and Y is the manipulated variable.
cause prices, two outcomes of feedback relationships and three outcomes
of no causal relationships.
The choice of a proper price index is one of the difficulties
encountered in testing the PPP theory. There are three views concerning
the proper choice of price index. Some include prices of traded goods,
e.g. Viner (1937); or nontradable goods only, e.g. Friedman and
Schwartz (1963); while some assert that the consumer price or the
general price index that summarizes the prices of tradable goods,
nontradable goods and services are more appropriate, e.g. Cassel (1928).
Empirically, Kawai (1980) found that the direction of causation between
exchange rates and prices was dependent on whether the wholesale price
index or the consumer price index was used. In Hong Kong, we do not
2
TABLE 4.
Summary of the Causal Test Between Exchange Rates and Prices.
A). For the case of the effective indices.
R • RPB
B). For the case of the nominal indices.
(1) Hong Kong v.s. U.S.
UE - UP I
(2) Hong Kong v.s. Japan
JE .TPP
(3) Hong Kong v.s. U.K.
KE KPB
(4) Hong Kong v.s. Germany, F.R.
G GPB
(5) Hong Kong v.s. Taiwan
TE - TPB
(6) Hong Kong v.s. Singapore
SE - SPI
Note: indicates the causal direction,
indicates the feedback relationships,
indicates no causal relationships.
have the data on wholesale prices. Therefore, only the consumer price
index is used to test the PPP.
Now, let us look at the results of this causal test from another
angle. For the case of the effective indices, there exists a feedback
relationship between exchange rates and prices. In accordance with
the Kawai (1980) conclusion, the feedback relationship between
exchange rates and prices in a small open economy indicates that the
economy may experience a vicious circle. Hence, the feedback relationship
between exchange rates and prices when the consumer price index B is
used may then suggest that Hong Kong has experienced a vicious circle
process that depreciating exchange rate is associated with continuous
inflation.
16
For the case of the nominal indices: (1) Ilong Kong v.s. U.S.-
we find that prices cause exchange rates suggesting that the PPP is
true for this period. (2) Hong Kong v. s. Japan- we find a feedback
relationship between exchange rates and prices. (3) Hong Kong v.s.
U.K.- we find that the causation running from exchange rates to
prices and this causation is strong because the manipulated variable
coefficeints have significant F-values. Frenkel (1978) did conduct a
causal test to verify the PPP. He concluded that exchange rates caused
prices and claimed that:
This pattern of causality is consistent with the hypothesis
that speed of adjustment in asset markets exceed those in
the commodity market. [Frenkel (1978), p. 183]
Thus our causal test may imply that the Hong Kong dollar v.s. the
pound sterling foreign exchange market adjusts faster than the goods
market in the sample period. (4) Hong Kong v.s. Germany, F.R. and
(5) Hong Kong v.s. Taiwan- we find no causal relationships between
exchange rates and prices. (6) Hong Kong v.s. Singapore, we also find
no causal relationships between these variables.
4.4 Conclusion
In this chapter, we have presented the empirical evidence for
the PPP. Descriptive statistics and graphical presentations give us
the first impression that the PPP may not hold in the sample period.
The poor OLS regression estimation result further confirm this point
in section 4.2. Furthermore, the results of the causal tests are
not consistent enough to conclude that the purchasing power parity
is true. In fact, Frenkel (1978) firmly concluded that prices did not
cause exchange rates in the sense of the Granger's causality, while
exchange rates did cause prices for the early 1920s in Germany.
However, Brillembourg (1976) concluded that there did not seem to be
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any causal relationships between the exchange rates and the PPP for
the early 1970s in Italy. Moreover, Kawai (1980) also obtained the
mixed results for the ten individual countries3 during the period of
1975(1)-1978(12).
Finally, reasons may be suggested for the three outcomes of no
causal relationships between exchange rates and prices. The PPP
relationships, which has either the causal. direction or feedback
relationships, means that it links the exchange rates and prices
through the trade sector between two countries. The three outcomes of
no causal relationships involve countries which have little trade
volume with Hong Kong. They are Germany, F.R., Taiwan and Singapore.
If Hong Kong's domestic price is higher than that of Singapore, it
can be expected that the Hong Kong dollar will depreciate against
the Singapore dollar. With the small volume of trade between these
two places, the linkage between exchange rates and prices through the
trade sector is weak and the exchange-rate between these two currencies
will not change immediately. However, as they have the same important
trading partner, such as the U.S., the higher domestic price of Hong
Kong will depreciate its currency against the U.S. currency and the
lower domestic price of Singapore will appreciate its dollar against
the U.S. dollar because U.S. tends to import more goods from Singapore
than from Hong Kong. As a result, the Hong Kong dollar will depreciate
against the Singapore dollar and the exchange rate links the PPP through
the third market. Therefore, even though we bet no causal relationships
between exchange rates and prices in the short run, yet these two
variables may link together through the third market in the long run.
3The ten countries are Belgium, Canada, France, Germany, Italy,
Japan, the Netherlands, Switzerland, the United Kingdom and the United
States.
CHAPTER V
EMPIRICAL EVIDENCE FOR CAUSALITY TEST BETWEEN
EXCHANGE RATES AND THE MONEY SUPPLIES
In this chapter, we will test the causal relationships between
the percentage changes in exchange rates and the relative money
supplies. A brief discussion on the descriptive statistics is given
in section 5.1. A simple test of the monetary approach for exchange
rate determination by means of the OLS regression is given in section
5.2. The causal tests between these two variables are presented and
discussed in section 5.3. The chapter is concluded in section 5.4.
5.1 General Views: Descriptive Statistics and Graphical Presentations
The descriptive statistics for the case of the effective exchange
rates and the effective relative money supply are shown in Table 5.1.
The statistics for the case of nominal indices are presented in Table
A.5.1 in the appendix. We have two measures of the percentage changes
in relative money supplies namely, Ml and M2. These statistics cover
the sample period from 1975(1) to 1981(12).
In Table 5.1, the positive mean values of the relative money
supplies mean that Hong Kong money supplies measured in terms of Ml and
M2 series grew at a higher rate than her trading partners. The
positive mean value of the percentage changes in exchange rates means
that the Hong Kong dollar depreciated against the six currencies as
a whole during this period. At the same time, the relative Ml series
fluctuated larger than the relative M2 series, and both of the
TABLE 5.1
Descriptive Statistics on the Percentage Changes in the Exchange Rates







































































Note.- E represents the effective exchange rate of Hong Kong dollar
against six currencies. Ml and M2 denote the effective relative money
supplies in Ml and M2 series, respectively.
relative money series fluctuated larger than the effective exchange
rate. These flactations are presented graphically in Figures 5.1 and
5.2 using monthly data. In the last chapter we found that Hong Kong
had experienced a higher relative inflation rate than the six countries.
Also, in the causal test, we found that exchange rates strongly caused
prices while prices only weakly caused exchange rates for the case of
effective indices. Furthermore, the descriptive statistics in Table
5.1a shows that both of the relative money supplies series fluctuated
larger than the relative prices series. These fluctation are also
presented in Figures 5.3 and 5.4. Therefore, the descriptive statistics
here suggested that the money supply might increase rapidly to accommodate
the inflation rate causing a further depreciation of the Hong Kong
dollar. This is known as the vicious circle process of depreciation,
TABLE 5.1a
Descriptive Statistics on the Percentage Changes in the Relative Prices










































































Note.- PB represents the Hong Kong consumer price index B relative to
the weighted average of six countries' consumer price indices. Ml and
M2 denote the effective relative money supplies in Ml and M2 series,
respectively.
inflation and further inflation. Moreover, the larger fluctation in
the relative money series than that of the exchange rate suggests
that the money supply might overadjust to accommodate this process.
For the case of the nominal indices, the Hong Kong money supplies
grew more rapidly than each of her trading partners except for Taiwan
for both the money series. Similar to the above case, the relative
Ml series fluctuated larger than the relative M2 series, and both of
the relative money series fluctuated larger than the exchange rate
changes in the individual case. The results of the individual cases
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Fig.5.1- Monthly percentage changes of the effective relative money
supplies index (A In Ml) in the Ml series, and the effective exchange
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Fig.5.2- Monthly percentage changes of the effective relative money
supplies index (A In M2) in the M2 series, and the effective exchange
rate (A In E).
Fig.5.3- Monthly percentage changes of the effective relative money
supplies index (a In Ml) in the Ml series, and the effective relative
prices(A In PB_).
Fig.5.4- Monthly percentage changes of the effective relative money
supplies index (A In M2) in the M2 series, and the effective relative
prices (A In PB).
5.2 Traditional Approach
In this section, we will perform a simple test for the monetary
approach for exchange rate determination. OLS estimation will be
applied to the following equation:
(5.1)
where E denotes the exchange rate; MM denotes the relative money
supplies; A denotes the first difference operator; and u denotes an
error term. The monetary approach for exchange rate determination
asserts that an increase in the domestic money supply relative to the
foreign money supply will induce a depreciation of exchange rates.
Therefore, the coefficient b is expected to have a positive sign.
Again, only the results of the OLS regression using the effective
index are presented here.
A In E 0.00249+ 0.02704 A In Ml
r (0.00170) (0.03962). 11
s.e.= 0.01478
R2= 0.0062
D.W.= 1.9154 p- 0.0391
A In E= 0.00206+ 0.07116 A In M2




Note.- The value in parentheses under the coefficients of the
estimated equation is the standard error. s.e. is the standard error
of the equation. p is the first-order autocorrelation. D.W. is the
Durbin-Watson statistic.
The results are found to be poor as reflected by the small R-square.
The slop coefficients have the expected positive signs as asserted
by the monetary approach for both measures of the effective relative
money supplies (Ml and M2). However, they are not significantly
different from zero. The D.W. statistics show that the residuals
of the estimations are free from the first-order autocorrelation.
Moreover, the results do not seem to have improved after adding th
lagged terms in the equation. In short, we cannot verify the
monetary approach to exchange rate determination by means of the
OLS regression.
5.3 Causality Test Between Exchange Rates and the Money Supplies
Like the causal tests between exchange rates and prices, an
autoregressive process, c (B), plus a time trend, t, is used to
filter exchange rates and the money supplies series in order to
perform the causal test between these variables. Again, we have
seven groups of filters for exchange rates and the money supplies
series. For the effective indices, the order of p of the process i;
presented in Table 5.2; while for the case of nominal indices, the
order p is presented in Table A.5.2 in the appendix. The order of j
is found to vary between 8 and 12. The calculated Q-statistics are
smaller than Q(16) which indicate that the filtered variables are
serially uncorrelated white noise. Moreover, each filtered variable
is fitted to a linear trend to confirm the property of stationarity.
We find that all other filtered variables are free from any trend
element except for the filtered exchange rate, GE (Hong Kong dollar
Deutsche mark) and filtered relative money supplies, SM2 (Hong Kong
M2 series relative to Singapore M2 series) which have a weak trend
at the 10% level of significance. Therefore, we can conclude from
the Q-tests that the filtered variables are white noise, and can be
used to perform the causal test.
TABLE 5.!
The Estimated Filters for the Exchange Rates and the Relative Money
Supplies (For the Effective indices).a
Variables Estimated Filter
=(1+0.007044B=0.134852B2-0.192362B3+0.077303B +0.050762B5
+0. 1695 54B -0.035888B7-0.026826R8-0.246733R1-0.000058
=(1+0.29293lB+0.306354B2+0.2696llB3-0.010679B4+0.168297B5
+0.145984B +0.16759lB7-0.050213B8+0.182120B9)-0.000364














Note: see notes under Table 4.2
Both the exchange rates and the money supply are first treated
as controlled variables. The FPEs of the controlled variables are
presented in Table 5.3 and Table A.5.3 in the appendix for the cases
of the effective indices and the nominal indices, respectively. We
choose the optimum order of lags for these equation according to the
minimum FPE criterion. With the optimum order of lags for the
controlled variables given, the manipulated variables are added to
the regression equation and the minimum FPEs are found accordingly.
The minimum FPEs with the addition of the manipulated variables are
given in Table 5.4 and Table A.5.4 in the appendix for the effective
indices case and the nominal indices case, respectively. Also, the
causal test results between exchange rates and the money supplies are
summarized in Table 5.5.
TABLE 5.3
FPEs of the Controlled Variables for the Causality Test between Exchange































































































































Note: ''see notes under Table 4.4.
For the case of the effective indices, we find exchange rates
cause money supplies for both the Ml and M2 series, which suggests that
the lagged values of money supply is not helpful in the prediction
of current values of exchange rates. Thus the test on the monetary
approach for exchange rate determination based on the predictability
of current exchange rates by past values of the money supply is
questionable. However, it does not suggest that the money supply has
no effect on exchange rates since the effect can be contemporaneous.1
For the cases of the nominal indices: (1) Hong Kong v.s. U.S.-
exchange rates cause the money supply when the Ml series is used, while
feedback is found between exchange rates and the money supply when the
M2 series is used. (2) Hong Kong v.s. Japan- we find that the
causation is running from exchange rates to the money supply for both
the Ml and M2 series. Furthermore, the significant F-value on the
Caves and Feige (1980) have given the definition of contemporaneous
causality, and they further pointed out that in statistical work, the
direction of contemporaneous relationships cannot be identified.
TABLE 5.5
Summary of the Causal Test Between Exchange Rates and the Money Supplies.





B). For the case of Hong Kong with six countries individually.






























Note:a see notes under Table 4.5
manipulated variable coefficients indicates that exchange rates strongly
cause the money supply for both these two series. (3) Hong Kong v.s.
U.K.- there is no causal relationships between exchange rates and
the money supply when the Ml series is used. However, there is a
weak causal link from exchange rates to the money supply when the M2
series is used. (4) Hong Kong v.s. Germany, F.R.- we find that there
is no causal relationships between exchange rates and the money supply
for both the Ml and M2 series. (5) Hong Kong v.s. Taiwan- it is found
that no causal relationships between exchange rates and the money supply
for the Ml series; while it is found that there exists strong feedback
relationships between these two variables when the M2 series is used.
(6) Hong Kong v.s. Singapore- no causal relationships exist between
exchange rates and the money supply when the Ml series is used.
However, the money supply causes exchange rates when the M2 series i
used. Thus this is the only case that the monetary approach for the
determination of exchange rates is verified. Since the filtered
variable SM2 exhibits weak trends, this causation result should be
interpreted with caution.
On the whole, we get many cases that exchange rates cause the
money supply, and only one case of money supply causes exchange rat
in our causality test. Furthermore, four outcomes of no causal
relationships and two feedback cases are also found.
5.4 Conclusion
In recent years, the accelerated growth of the money supply in
Hong Kong is being considered as one of the factors causing domestic
inflation and currency depreciation. This argument links the money
supply t-o the PPP in the floating period. Assuming a given level of
foreign prices, a domestic money supply increases relative to foreign
countries will induce domestic inflation, and the domestic currency
will depreciate to restore the PPP. The Asian Monetary Monitor (AMM)
(1981) suggested that differences in the money supply growth rates
should explain differences in the inflation rates between two countries
assuming other factors (real growth, income velocity) remained unchanged.
In fact, this notion is in accordance with the purchasing power parity
which suggests that differences in the inflation rates should explain
the exchange rate changes if other factors remained unchanged. Hence,
the growth rate of the money supply in Hong Kong relative to that of
her trading partners namely, USA, W. Germany, Japan, UK, and France
should affect the effective exchange rate of Hong Kong dollar.
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The AMM's writing implies a causation direction running from
the money supply to exchange rates, but their study is not a causal
one. We find that the relative money supplies changes has poor
explanatory power on exchange rate changes in the OLS regression.
Also, the causal test conducted here indicates that exchange rates
cause the money supply in many cases. In fact, the effective exchange
rate is found to cause changes in the relative money supplies defined
either as the Ml or M2 series. Therefore, we can suggest that exchange
rates react faster than the money supply to the other underlying
economic factors, and the relative money supplies accommodate the
reaction due to currency appreciation or depreciation.
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CHAPTER VI
EMPIRICAL EVIDENCE FOR CAUSALITY TEST
BETWEEN EXCHANGE RATES AND INTEREST RATES
We now test the causal directions between exchange rates and
interest rates. Descriptive statistics are presented to show the
movement of the interest rate differentials and the percentage changes
in exchange rates in section 6.1. OLS regression of exchange rates
v.s. interest rate differentials will be conducted in section 6.2.
The results of the causal tests between these two variables will be
presented and discussed in section 6.3. A conclusion will be given
in section 6.4.
6.1 General View: Descriptive Statistics and Graphical Presentations
Table 6.1 shows the movement of interest rate differentials and
the percentage changes in exchange rates for the case of effective
indices. On the average, Hong Kong had lower interest rate than her
trading partners as a whole during the sample period. Also, the
effective exchange rate of the Hong Kong dollar had undergone depreciation
at the same time. The negative relationship between these two
variables suggests that a lower domestic interest rate will lead to
capital outflow which induces a capital account deficit in the balance
of payments. As a result, a depreciation of the domestic currency
will happen. Moreover, it can also be suggested that a lower domestic
interest rate increases spending, and thus induces the balance of
payment deficit that will lead to currency depreciation. All these
TABLE 6.1
Descriptive Statistics 011 the Percentage Changes in the Exchange Rates






















































Note,- E represents the effective exchange rate of the Hong Kong
dollar against six currencies. i denotes the Hong Kong 3-month interest
rate and i denotes the weighted average of foreign 3-month interest
rates.
reasons are suggested by the balance of payment approach for exchange
rate determination. Graphically, the movement of the percentage
changes in exchange rates and interest rate differentials are shown
In Figures 6.1 and 6.2, respectively.
For the case of the nominal indices, we also find the negative
relationships between these two variables except for the cases of
Hong Kong v.s. Japan and Hong Kong v.s. U.K. The graphical presentations
and descriptive statistics are shown in Figures A.6.1-A.6.12 and
Table A.6.1 in the appendix, respectively.
Fig.6.1- Monthly percentage changes of the effective exchange rate
(A In E).
Fig.6.2- The interest rate differentials between Hong Kong's 3-month
interest rate and the weighted average of foreignTs 3-month interest
rates (i-i).
6.2 Traditional Approach
Now, we test the relationships between the percentage changes in
exchange rates and the interest rate differentials by means of the OLS
regression. The following equation will be estimated:
(6. r
where E denotes the effective exchange rate; i-i denotes the interest
rate differentials between the Hong Kong 3-month interest rate and the
weighted average of six countries' 3-month rates; and u is an error
term. As mentioned in the above section, b is expected to have a





Note.- The value in parentheses under the coefficients of the
estimated equation is the standard error. s.e. is the standard error
of the equation. p is the first-order autocorrelation. D.W. is the
Durbin-Watson statistic.
The values of the constant term and the coefficient are small
and not significantly different from zero. The sign of the coefficient
is expected. The small R-square indicates the poor explanatory power
of this equation. The D-W statistic shows that the residual of the
estimated equation is free from first-order autocorrelations. More¬
over, the lagged value of interest rate differential is added to the
equation, and again the estimation result does not show any improvement.
TABLE 6.2
The Estimated Filters for the Exchange Rates and the Relative Interest
Rates (For the Effective Indices).
Variables Estimated Filters
In E c (B)=(1+0.007044B-0.134852B2-0.192362BJ+0.077303B4+0.050762B5
t J r 7 o Q
+0.169554B'-0.035888B -0.026826B -0.246733B )-0.000058t
In I. c„(B)=(l-0.1851i9B+0.076835B2-0.055939B3+0.081346B4-0.088186B5
t 9 r —j n q











Note: see notes under Table 4.2.
6.3 Causality Test Between Exchange Rates and laterest Rates
An autoregressive process, Cp(B) plus a time trend, t, is used
to filter the exchange rates and the interest rates. Seven groups of
filters are needed and presented in Table 6.2 for the case of Hong
Kong against six countries as a whole; and in Table A.6.2 in the
appendix for the case of Hong Kong against six countries individually.
The order of the process varies from 8 to 12. The Q-statistics
suggest that all filtered variables of the exchange rates and interest
rates series are serially uncorrelated. The trend test again suggests
that, except for the filtered exchange rate series, GE (Hong Kong
dollarDeutsche mark), which is significant at the 10% level and
reflects a weak trend, all other filtered variables are free from any
trend element. These filtered variables are then used to conduct the
causal test between exchange rates and interest rates.
TABLE 6.3
FPEs of the Controlled Variables for the Causality Test between Exchange































































































Note: see notes under Table 4.4.
Both exchange rates and interest rates will be first treated as
controlled variables. The FPEs of the controlled variables are shown
in Table 6.3 and Table A.6.3 in the appendix. The optimum order of
lags for the controlled variables are chosen according to the minimum
FPE criterion. Having chosen the optimum order of lags for the
controlled variables, the manipulated variables is added and the
i
optimum order of lags for the manipulated variables is chosen
accordingly. The minimum FPEs with the addition of the manipulated
variables are shown in Table 6.4 and Table A.6.4 in the appendix.
The results of the causal test between exchange rates and interest
rates are summarized in the Table 6.5. In general, we have five
outcomes that exchange rates cause interest rates and two outcomes
of no causal relationships between exchange rates and interest rates.
For the case of the effective indices, we do not find any causal
relationships between exchange rates and interest rates because
min FPE(RE) min FPE(RE,RI) and min FPE(RI) min FPE(RI,RE). The
cases of the nominal indices are presented as follows: (1) Hong Kong
v.s. U.S.- the causation direction runs from exchange rates to interest
rate, and because the F-value of the manipulated variable coefficients
TABLE 6.5
Summary of the Causal Test Between Exchange Rates and Interest Rates.
A). For the case of Hong Kong with six countries as a whole.
RE RI
B). For the case of Hong Kong with six countries individually.
(1) Hong Kong with U.S. (2) Hong Kong with Japan
UE UI JE JI
(3) Hong Kong with U.K. (4) Hong Kong with Germany, F.R.
KE KI GE GI
(5) Hong Kong with Taiwan (6) Hong Kong with Singapore
TE TI SE SI
Note: see notes under Table 4.5
is significant, the causation is in strong form. (2) Hong Kong v.s.
Japan- we find no causal relationships between exchange rates and
interest rates. (3) Hong Kong v.s. U.K., (4) Hong Kong v.s. Germany,
F.R., (5) Hong Kong v.s. Taiwan and (6) Hong Kong v.s. Singapore- we
find unambiguously that there is causation running from exchange rates
to interest rates. Moreover, the significant F-value on the manipulated
variable coefficients in the case of Hong Kong v.s. Taiwan suggests
the causal effect of exchange rates to interest rates is very strong
for the Taiwan case.
6.4 Conclusion
In this chapter, we have examined the relationships between
exchange rates and interest rates. The descriptive statistics show
that these two variables are negatively correlated. The regression
of exchange rates on interest rate differential by means of the OLS
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method verifies this negative relationships yet the explanatory power
of the estimated equation. is poor. In the causal test, we find no
causal relationships between exchange rates and interest rates For
the case of the effective exchange rate and the effective interest
rate. For the individual case, there are many outcomes of exchange
rates cause interest rates. These results suggest that the conventional
assumption that interest rates is an exogeneous factor determining
exchange rates is doubtful. This causes the simultaneous equation
bias in the estimation of single equation for the determination of
the exchange rates. Also, it has been claimed that the interest rate
is an important tool for the regulation of the Hong Kong money supply,
which in turn, would stablize the exchange rate movement.I However,
judging from the results of the causal tests presented above, the
effectiveness of this policy is.highly questionable. Furthermore, in
the causal test between exchange rates and the money supply, we also
find many occasions where the exchange rate movement causes the money
supply movement. Thus, the notion that the interest rate can stablize
the exchange rate movement through the money supply is very doubtful
1 The government authority stressed the inter-bank rate as an
important tool for the regulation of the Hong Kong money sapid y, wliic'
in turn, would stablize the exchange rate movement. In our causal
test, we used the 3-month interest rates in Hong Kong and her trading
partners since we cannot get inter-bank rates in all the countries.
The lack of these inter-bank rates data incurs a limitation in our
causal test. See also chapter I footnote 6.
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CHAPTER VII
EMPIRICAL EVIDENCE OF CAUSALITY TEST FOR EXCHANGE RATES
WITH CAPITAL FLOW AND EXCHANGE RATES WITH TRADE BALANCES
In this chapter, we will study the relationships between exchange
rates and capital flow, and between exchange rates and trade balances.
First, we will briefly look at the movement of exchange rates, capital
flow and trade balances over the sample period. Descriptive statistics
and graphs will be' shown in section 7.1. Second, in section 7.2,
regression by means of the OLS method will be used for analyzing such
relationships which also serves as a simple test of the balance of
payment approach for exchange rate determination. The causal test
for these variables will be presented and discussed in section 7.3.
Finally, a conclusion will be given in section 7.4.
7.1 General View: Descriptive Statistics and Graphical Presentations
(A) Exchange Rates and Capital Flow
In the 1970s, the relative share of external assets and liabilities
to total assets and liabilities of the licenced banks increased from
37.6% and 11.07% in 1970 to 44.95% and 43.9% in 1980, respectively.
Also, loans and advances to foreign countries and amount due from bank
abroad had increased seventy-three times with an annual average growth
rate of 63.7% and twelve times with an annual average growth rate of
30.22%, respectively. Deposits from foreign countries (amount due
to banks abroad) increased 53 times with an annual average growth rate
of 49.76%. These increases in the relative share and rapid growth in
both the external assets and liabilities in the banking system
indicates that Hong Kong has emerged as a financial centre in the
1970s.1
With the rapid development of the Hong Kong's financial sector,
capital movement has also become very important which again has strong
implications to exchange rate movement in the short run. Theoretically,
with capital outflow, the supply of foreign currency decreases and
thus the domestic currency depreciates. The reverse is true for
capital inflow. In Table 7,1, the descriptive statistics of the total
capital flow of Hong Kong and the movement; of the effective exchange
rate index changes during the sample period are presented. Capital
inflow was associated with the depreciation of the effective exchange
rate. This is contrary to what is predicted by the theory. However,
only the years 1977 and 1981 violated the theory. This may be due to the
fact that foreign capital inflow is mostly denominated in U.S. currency
which induces an appreciation in the value of the Hong Kong dollar
against the U.S. dollar. As the U.S. currency has the largest weight
These figures are calculated from the consolidated balance
sheet of licenced banks reported on the Hong Kong Monthly Digest of
Statistics.
The calculation of capital flow is based on the government's
method. Mathematically, it can be expressed as follows:
where ANIFA denotes the change in the net identifiable foreign assets,
FA denotes foreign assets,
FL denotes foreign liabilities.
ANIFA can be calculated from the consolidated balance sheet of
licenced banks and deposit-taking company (DTCs). However, the data
from the DTCs is published since 1979. Therefore, the capital flow (C)
during 1975(1)—1978(12) is mainly the ANIFA of banks. From 1979(1) to
1981(12) the capital flow (C.) is the sum of ANIFA of the banks and
DTCs, i.e.
C= ANIFA of banks+ ANIFA of DTCs
For more detailed definitions of capital flow, please see Half Yearly
Economic Report 1980 and 1981 Economic Background.
TABLE 7.1
Descriptive Statistics on the Capital Flow and the Percentage Changes





















































Note.- E represents the effective exchange rate of Hong Kong dollar
against six countries. C denotes the total capital flow.
in the calculation of the effective exchange rate, we will expect the
effective exchange rate to appreciate. However, if the U.S. currency
depreciates tremendously against other currencies which are included
in the calculation of the effective index, such as pound sterling,
yen and Deutsche mark in the world market, the Hong Kong dollar will
depreciate against these currencies as the value of the Hong Kong
dollar against these currencies are often quoted in cross-rate in
the foreign exchange market. For example, in 1977, the Hong Kong
dollar appreciated against the U.S. dollar, yet it depreciated against
the other important currencies. Thus, the fall in the Hong Kong
effective exchange rate could be viewed largely as a reflection of
the enormous strength of the yen, the pound sterling, and the deutsche
Fig.7.1- Monthly percentage changes of the effective exchange rate
(A In E).
Fig.7.2- Monthly movement of the capital flow (C).
TABLE 7.2
Descriptive Statistics on. the Trade Balances and the Percentage Changes

















































Note.- E represents the effective exchange rate of Hong Kong dollar
against six currencies. T denotes the total trade balances of Hong
Kong against six countries.
mark against the U.S. dollar in 1977. Therefore, the effective exchange
rate index depreciation may be associated with the capital inflow.
The movement of percentage changes in effective exchange rate and
capital flow are shown in Figures 7.1 and 7.2, respectively.
(B) Exchange Rates and Trade Balances
Table 7.2 indicated that Hong Kong had experienced trade deficit
on the average (except for 1975 and 1976) and a depreciation of the
Hong Kong dollar against her six trading partners' currencies as a whole
during the sample period. This suggests that trade balance might play
3In 1977, the U.S. dollar has depreciated 20.69%, 12.83% and
12.88% against the yen, Deutsche mark and pound sterling, respectively.
The data is calculated from the International Financial Statistics.
Fig. 7.3- Monthly percentage changes of the effective exchange rate
(A In Et)
Fig. 7.4- Monthly movement of the Hong Kong's total trade balances
(T) against six trading partners.
an important role in determining the movement of exchange rates. However
this phenomenon can also be interpreted as that the J-curve is in
effect in Hong Kong. The movement of the percentage changes in
effective exchange rate and total trade balances are shown in Figures
7.3 and 7.4, respectively.
For the case of the nominal indices, the descriptive statistics
are shown in Table A.7.1 in the appendix. Hong Kong had trade deficit
against Japan, Taiwan and Singapore and the Hong Kong dollar depreciated
against these currencies during the same time. Moreover, Hong Kong
had trade surplus against U.S., U.K., and Germany, F.R. and the Hong
Kong dollar appreciated against U.K. currency, yet depreciated against
the U.S. dollar and Deutsche mark. The movement of the percentage
changes in nominal exchange rates and individual countries' trade
balances are shown in Figures A.7.1 to A.7.12 in the appendix.
7•2 Traditional Approach
(A) Exchange Rates and Capital Flow
The relationship of the percentage changes in the effective
exchange rate and the total capital flow will be analyzed by means of
simple regression method. It is believed that capital inflow induces
exchange rates depreciation and vice versa. The following equation
will be estimated:
(7.1)
where E denotes the effective exchange rate; C denotes the capital
flow; A denotes the first difference operator; and u_ is an error term,
4
The J-curve effect is that the trade balances will worsen over
the short run in response to a depreciation, and it will improve only
in the long run.
The coefficient b is expected to carry a negative sign. We get the
empirical result below:
in E- 0.0024956+ 0.00000033 C
C (O.OOI7177) (0.00000186) 1
s.e.= 0.01480 D.W.= 1.8782 p= 0.0582
R= 0.0026
Note.- The value in parentheses under the coefficients of the
estimated equation is the standard error. s.e. is the standard error
of the equation. p is the first-order autocorrelation. D.W. is the
Durbin-Watson statistic.
Both the constant term and slopecoefficient are not significantly
different from zero. Also, the slope coefficient has the unexpected
sign. The D.W. statistic reveals that the residual of the equation is
free from the first-order autocorrelation. Moreover, we add the lag
value of capital flow in the equation and the result of estimation
does not show any improvement. In short,.we cannot verify the
hypothesis that capital inflow induces appreciation.
(B) Exchange Rates and Trade Balances
Here, the percentage changes in the effective exchange is
regressed against total trade balances (T) by means of the OLS method.
This serves as a simple test for the balance of payment approach for
exchange rate determination. This approach asserts that trade deficit
accounts for the depreciation of the currency, while trade surplus
will induce currency appreciation. The following equation will be
estimated:
(7.2)
where E is the effective exchange rate; T is the total trade balances
of Hong Kong against six countries; A is the first difference operator;
and u is an error term. The coefficient b is expected to have negative
sign. The empirical result is presented here:
A In E- 0.002254- 0.000002 T
11 CO. 001802) CO.000003} 1
s.e.- 0.01480 D.W.= 1.8975 p= 0.0483
R= 0.0032
Note.- The value in parentheses under the coefficients of the
estimated equation is the standard error. s.e. is the standard error
of the equation. p is the first-order autocorrelation. D.W. is the
Durbin-Watson statistic.
The small value of the R-square shows that the estimation is poor.
The slope coefficient has the expected negative sign. However, its
value is not significantly different from zero. The D.W. statistic
shows that the residual of the equation is free from the first-order
autocorrelation. We further add the lag value of the trade balances
in the equation, however, we do not find any improvement for the
estimation. Therefore, we do not report, it here. In short, the
balance of payment approach for exchange rate determination by means
of simple OLS method cannot be verified.
7.3 Causality Test
(A) Exchange Rates and Capital Flow
The total capital flow of Hong Kong with all countries in the
world will be used with exchange rates to conduct the causal test
between exchange rates and capital flow. Here, both the effective
exchange rate and the nominal exchange rate between the Hong Kong
and the U.S. currency will be used with the total capital flow
TABLE 7.3
The Estimated Filters for the Exchange Rates and the Capital Flow.
A). For the case of Effective exchange rate and capital flow.
Variables Estimated Filters
A In E











B). For the case of Nominal exchange rate (Hong Kong dollarU.S. dollar)
and capital flow.
Variables















Note: see notes under Table 4.2,
variable to conduct the causal test. The nominal exchange rate between
the Hong Kong dollar and the U.S. dollar is chosen because it is
believed that most of the capital flow are denominated in the U.S.
5
currency.
Kawai's (1980) filter, which is actually an autoregressive
process is used to filter the variables. Mathematically, it can be
expressed as follows:
U.S. dollar is a major currency both for settlement of Hong Kong's
foreign trade, and for dealing in the foreign exchange market. See
1981-82 Budget: Economic Background, p. 32. It thus implies that most
of the capital flow are denominated in the U.S. currency.
TABLE 7.4
FPEs of the Controlled Variables for the Causality Test between Exchange
Rates and Capital Flow.
A). For the case of Effective
exchange rate and capital
flow.
B). For the case of Nominal exchange
rate (Hong Kong dollarU.S.
dollar) and capital flow.
Order of FPE(RE) FPE(RC) FPE(UE) FPE(RC)








































































































The Minimum FPEs with the Addition of the Manipulated Variables.
































Note: see notes under Table 4.4.
where d is the order of differencing. Here, all variables take the
first difference and then fitted the autoregressive process with
order 2. The estimated filters are presented in Table 7.3. The Q-
statistics for all filtered variables indicate that they are serially
uncorrelated residuals. Furthermore, the trend test, suggests that
all these filtered variables of exchange rates and capital flow are
free from any trend element. Thus we can use them to conduct the
causal, test.
The FPEs of the controlled variables are shown in Table 7.4.
We choose the optimum order of lags for the controlled variables
which can minimize the FPEs. Having chosen the optimum order of lags
for the controlled variables, the optimum order of the manipulated
variables can be obtained by choosing the minimum FPE with the
TABLE 7.£
Summary of the Causal Test Between Exchange Rates and Capital Flow.
A). For the case of Effective exchange rates and capital flow
RE RC
B). For the case of Nominal exchange rate against U.S. dollar.
UE RC
Note: see notes under Table 4.5.
addition of the manipulated variables and the results are shown in
Table 7.5. Comparing the minimum FPEs of the controlled variables
with that of the controlled variables plus the manipulated variables,
we can detect the causal direction. The results of this causal test
are summarized in Table 7.6. For both the cases of the effective
exchange rate and the nominal exchange rate against the U.S. dollar,
we find the direction of causation is running from the exchange rates
to the capital flow. Also, exchange rates strongly cause capital flow
because the F-values for testing if the coefficients of the manipulated
variable are jointly equal to zero are significant when the. exchange
rate variable is added to the capital flow variable. Thus, exchange
rates is exogeneous with respect to capital flow and the estimation
of exchange rates with capital flow as an independent variable is
highly questionable.
(B) Exchange Rates and Trade Balances
The total trade balances series of Hong Kong with the six
countries as a whole and the trade balances of Hong Kong with the
six countries individually will be used to conduct causal tests
TABLE 7.7
The Estimated Filters for the Exchange Rates and the Trade Balances
(For the Effective Indices).a
Variables Estimated Fi11ers
A In E c (B)= (1+0.007879B-0. 159052B2-0.194733B3+0.075970B'+0.073273BJ
tit r -i O Q 1 p,
+0.184366B-0.031068B-0.072402B -0.281610B +0.051863B
+0.118762B )-0.000067t
X c (B)= (1-0.286102B-0. 126764B ~-0.075034B -0.093945B -0.079520B
t 11 6 7 8 o in
+0.348103B -0.123260B -0.22530IB +0.027532B -0. 223735B
-0.448063B11)+2.775763t








Note: see notes under Table 4.2.
between exchange rates and trade balances. Trade balances are calculated
by deducting import from export. Again, the autoregressive process,
c (B), plus a time trend, t, is used to filter the variables before
P
the causal test. Seven filters are found and are shown in Table 7.7
and Table A.7.2 in the appendix for the cases of the effective and the
nominal indices, respectively. The autoregressive filters have an
order p varies from 2 to 12 and are presented in the tables. The
calculated Q statistics indicate that all these filtered variables
of exchange rates and trade balances are serially uncorrelated. Also,
the trend test indicates that except for the filtered exchange rate,
GE (Hong Kong dollarDeutsche mark), which is significant at the 10%
level and has a weak trend, all other filtered variables are free from
any trend element. All these filtered variables will be used to
conduct the causal test between exchange rates and trade balances.
TABLE 7.8
FPEs of the Controlled Variables for the Causality Test between Exchange


























































































Note: see notes under Table 4.4.
ji. J-rf-
indicates significant test at the 1% level.
Both exchange rates and trade balances will be treated first as
the controlled variables. The FPEs of the controlled variables are
presented in Table 7.8 and Table A.7.3 in the appendix for the cases
of the effective indices and the nominal indices, respectively. The
optimum order of lags for the controlled variables are chosen
according to the minimum FPE criterion. With these optimum order of
lags for the controlled variables, the optimum order of lags for the
manipulated variables can be chosen accordingly and presented in
Table 7.9 here and Table A.7.4 in the appendix for the cases of the
effective indices and the nominal indices, respectively. Comparing
the minimum FPEs of the controlled variables with the minimum FPEs of
the controlled variables plus the manipulated variables, the results
of the causal test between exchange rates and trade balances are
summarized in Table 7.10. In general, we have three outcomes of
causation running from exchange rates to trade balances, three outcomes




Summary of the Causal Test Between Exchange Rates and Trade Balances.
A). For the case of Hong Kong with six countries as a whole.
RE RT
B). For the case of Hong Kong with six countries individually.
(1) Hong Kong with U.S.
UE UT
(3) Hong Kong with U.K.
KE KT
(5) Hong Kong with Taiwan
TE{ TT
(2) Hong Kong with Japan
JE JT
(4) Hong Kong with Germany, F.R.
GE f- GT
(6) Hong Kong with Singapore
SE K ST
o
Note: see notes under Table 4.5.
For the case of the effective index, we find that the causation
is running from exchange rates to trade balances. Furthermore, the
significant F-statistics indicates that there is a strong causation
running from exchange rates to trade balances. The result of this
causal test is in conflict with the argument proposed by the balance
of payments approach which asserts a causation running from trade
balances to exchange rates. Thus the estimation of exchange rate
determination with trade balances as a determinant may has specification
problems.
For the cases of Iiong Kong with six countries individually: (1)
Hong Kong v.s. U.S.- we find that there is no causal relationship
between exchange rates and trade balances. (2) Hong Kong v.s. Japan
and (3) Hong Kong v.s. U.K.- we find the same result that exchange
rates cause trade balances. Again, exchange rates strongly cause
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trade balances in both cases because the F-values of the manipulated
variable coefficents are significantly different from zero when the
exchange rate is added to trade balances as manipulated variables.
(4) Hong Kong v.s. Germany, F.R. and (5) Hong Kong v.s. Taiwan, we
find no causal relationships between exchange rates and trade balances
in both cases. (6) Hong Kong v.s. Singapore- we find that trade
balances weakly cause exchange rates.
7.4 Conclusion
In this chapter, simple regressions by means of the OLS method
and causal tests for exchange rates with capital flow and exchange
rates with trade balances have been done. Since the results of the
regression reveal that both capital flow and trade balances do not
have explanatory power on exchange rate changes, therefore, both the
hypothesis that a capital inflow induces a currency appreciation and
a trade deficit induces a currency depreciation cannot be verified.
Moreover, the results of the causal tests show that exchange rates
cause capital flow and exchange rates cause trade balances. Thus
exchange rate is exogeneous with respect to capital flow and trade
balances. The estimation of exchange rate with these variables as
independent variables is questionable for this sample period.
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CHAPTER VIII
WEAK FORM AND INCREMENTAL EFFICIENCY TEST
Together with the various approaches to exchange rate determination,
we also have the financial theory on foreign exchange market efficiency
by treating foreign exchanges as a financial asset. The weak form
efficiency market hypothesis is tested in section 8.1. The incrementally
efficient foreign exchange market hypothesis due to Caves and Feige
(1980) will be dealt with in section 8.2. A conclusion will be given
in section 8.3.
8.1 Weak Form Efficiency Market Hypothesis Test
The first difference in the logarithmic exchange rate series
which include one effective rate and six nominal rate series are
tested using the simple autocorrelation method to see if they follow
a random process. The autocorrelation coefficients are presented
in Table 8.1. The t-statistics for some of the autocorrelation
coefficients are significant at least at the 10% level indicating a
certain degree of non-randomness-of some of the series. To test the
overall randomness of the seven series for a given numbers of lags
say 8, 16, and 24, the Ljung-Box (1978) Q* statistics are calculated
and also presented in the Table 8. 1. The Q* (8), Q* (16) and Q* (24) of
the nominal exchange rate for Hong Kong v.s. U.S. currency are
significant at the 10% level Q* (16) and Q'-(24) of the nominal exchange
rate for Hong Kong v.s. Japan and Q%*(8) of the nominal exchange rate
TABLE 8.1
Autocorrelation Coefficients of Exchange Rates




.0512 .1574 .1361 -.0492 -.0023 -.1241 .0415 -.0043 5.4156
.1432 -.0716 .2303 .2643 .0096 -.1524 .1080 .1484 17.1925
1148 .0772 .1862 .1163 .0184 -.1009 -.0071 -.0644 6.7840




.2268 .0047 -.0154 .1023 -.2278 -.0569 -.0770 -.0610 17.2198
-.2339 -.0109 .1942 -.0777 -.2136 -.1448 .0894 -.1082 34.4474'-
.1224 -.0445 -.0993 .0845 -.2964-.1394 -.0984 -.2001 25.0473




.0247 -.0337 -.1563 -.0971 -.0756 -.1844 -.1447 -.0223 27.6095
-.3581 .0816 .0095 -.2209 -.0678 .2352 .0528 -.0759 60.9445
-.1778 -.1329 -.1261 -.1259 -.0988 -.0866 -.0313 .0197 35.4754
Note: aThe Ljung and Box (1978) Q statistics.
k
indicates significant test at 10% level.
kk
indicates significant test at 5% level.
k k k
indicates significant test at 1% level.
TABLE 8.1 (continued!




.0832 .1246 -.0306 .0329 .1729 .0520 .0989 .0435 5.7514
-.2854 .2895 -.0415 -.0460 .0820 -.0278 .0907 .1218 16.2893
-.1539 -.1064 .0419 -.0736 -.0993 -.1278 -.1448 -.0867 8.1261
.0354 .2430 .0312 -.0374 .1334 -.0776 .1100 .1281 9.6009






.1570 .1067 .1540 -.1241 -.0564 .0161 -.1181 .0505 14.5682
.0755 .5405 .1426 -.0292 .0202 -.0669 .0362 .0490 20.9974
J Jc
.1047 .0207 .0331 2680 1635 .1190 .0804 .0924 21.3597
.0500 .0500 -.0692 -.0126 -.0959 -.0498 -.0480 .0987 12.8270





.1459 .2050 -.0233 -.0023 -.1001 -.0192 -.22S5 -.1222 29.8405
-.1622 .1055 .2037 .0809 -.0282 -.1020 .0078 -.0208 31.1542
.1669 -.1331 -.0775 .0307 .0223 -.1082 .0289 .1011 29.3571
.0135 .0410 -.0095 -.0377 -.0625 -.1300 -.0737 .0230 16.1459
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for Hong Kong v.s. Germany, F.R. currency are also significant at the
10% level. This indicates that the nominal exchange rates between
Hong Kong v.s. U.S. currency, Hong Kong v.s. Japan and Hong Kong v.s.
Germany, F.R. currency are not purely random series. However, since
the Q* statistics are only significant at the 10% level, the degree of
non-randomness does not seem to be very strong. The non-significant
Q* statistics for the effective exchange rate index and the nominal
exchange rates between Hong Kong v.s. U.K., Hong Kong-v.s. Taiwan and
Hong Kong v.s. Singapore for the specific numbers of lags indicate
that we do not reject these series as random series and these foreign
exchange markets are weak form efficient.
8.2 Incremental Efficiency Market Hypothesis Test
Since Caves and Feige (1980) have demonstrated that the notion
of incremental efficiency is equivalent to the Granger's (1969)
definitions of causaltiy, operational test can be done to deal with
this incremental efficiency hypothesis. In fact, the results of the
above causal tests can be used to interpret the incrementally efficient
foreign exchange market hypothesis with respect to other information
sets, namely prices, the money supply, interest rates, capita]- flow
and trade balances. If the causal test indicates a one way causality
running from each of these variables to exchange rates, we will be
able to refute the incremental efficiency foreign exchange market
hypothesis with respect to these variables.
For the effective exchange rate index, we find that it is
incrementally efficient with respect to the effective price index RPB
the effective money supply measured in terms of the Ml and M2 series
the effective interest rate index, total trade balances and capital
flow. As the effective exchange rate market is also weak form efficient,
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the effective exchange rate index market is then semi-strong form
efficient with respect to these variables.
We now consider the nominal exchange rates: (1) Hong Kong v.s.
U.S.- we find that it is incrementally efficient with respect to UMl
and UM2 (the relative money supplies measured by the Ml and M2 series),
to UI (relative interest rate), to the total capital flow and the trade
balances between U.S. and Hong Kong. However, this nominal exchange
rate is incrementally inefficient with respect to UPB (the Hong Kong
consumer price index B relative to U.S.). Since we have shown that
the nominal exchange rate (Hong Kong currency v.s. U.S. currency) is
weak form inefficient, the incremental inefficiency of it with respect
to UPB indicates that this foreign exchange market is semi-strong
inefficient with respect to this information.
(2) Hong Kong v.s. the Yen- we find that it is incrementally
efficient with respect to the relative price JPB, to the relative
money supply measured in terms of the Ml and M2 series, to the
relative interest rates and trade balances between Hong Kong and
Japan. As we have shown that the foreign exchange market for this
exchange rate is weak form inefficient, the incrementally efficient
with respect to these variables suggests that we cannot treat it as
semi-strong form inefficient market.
(3) Hong Kong v.s. the sterling- we find that it is incrementally
efficient with respect to KPB, the relative prices the relative money
supply measured in terms of the Ml and M2 series the relative interest
rates and the trade balances between Hong Kong and U.K. Also, it is
found that the market for this exchange rate is weak form efficient,
the notion of incremental efficiency with respect to the above variables
indicates that this foreign exchange market is semi-strong form efficient
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with respect to all these variables.
(4) Hong Kong v.s. the Deutsche Marks- we find that it is
incrementally efficient with respect to the relative prices, to the
money supply measured in terms of the Ml and M2 series, to relative
interest rates, and to trade balances between Hong Kong with Germany,
F.R. However, it have been shown that the foreign exchange market of
this exchange rate is weak form inefficient, so that this foreign
exchange market cannot be said to be semi-strong efficient or inefficient.
(5).Hong Kong v.s. the Taiwan Dollar- it is incrementally
efficient with respect to the relative money supply measured in terms
of the Ml and M2 series, to the relative prices, to the relative
interest rates and to the trade balances between Hong Kong and Taiwan.
With the weak form efficiency of this foreign exchange market, the
notion of incrementally efficient with respect to all these variables
indicates that this foreign exchange market is semi-strong efficient
with respect to these variables.
(6) Hong Kong v.s. the Singapore currency- we find that it is
incrementally inefficient with respect to the relative money supply
measured in terms of the M2 series and the trade balances between
these two countries. With the weak form efficiency of this foreign
exchange market, it cannot be concluded that it is semi-strong efficient
with respect to these variables. However, it is incrementally efficient
with respect to the relative money supply measured in terms of the Ml
series, relative price SPB, and the relative interest rates between
these two countries. Again, with the weak form efficiency of this
foreign exchange market, it can be said that this market is semi-strong
efficient with respect to these information sets.
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8.3 Conclusion.
In this chapter, we have done the weak form efficiency market
test. Also, the causal tests results in the previous four chapters
have been used to interpret the incremental efficiency market test.
On the one hand, we find that the nominal exchange rate series for
the Hong Kong dollar v.s. U.S. dollar, Hong Kong dollar v.s. Yen, and
Hong Kong dollar v.s. Deutsche mark are non-random series, therefore,
these foreign exchange markets are weak form inefficient. However,
these exchange rate series are incrementally efficient with respect
to some other information sets such as the money supply, prices,
interest rates, trade balances and capital flow. For instance, the
nominal exchange rates of the Hong Kong dollar v.s. the Deutsche mark,
and the Hong Kong dollar v.s. Japanese yen are incrementally efficient
with respect to all the above information. When a market is weak
form inefficient but incrementally efficient, the past value of its
own information provides better prediction on future exchange rate
changes than the past value of these other information sets together
with its own past history. Moreover, when the weak form inefficiency
is associated with the incremental inefficiency with respect to some
information, then we say that the foreign exchange market is semi-
strong inefficient with respect to these information. For instance,
the exchange rate (Hong Kong dollar v.s. U.S. dollar) market is semi-
strong inefficient with respect to the relative prices.
On the other hand, we find that the effective exchange rate
index and the nominal exchange rates for Hong Kong v.s. U.K., Hong
Kong v.s. Taiwan and Hong Kong v.s. Singapore are random series,
therefore these foreign exchange markets are weak form efficient.
When the weak form efficiency is associated with the incremental
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efficiency with respect to some information sets, then we say that the
foreign exchange market is semi-strong efficient. For instance, the
effective exchange rate and the nominal exchange rates market (Hong
Kong dollar v.s. sterling and Hong Kong dollar v.s. Taiwan dollar)
is semi-strong efficient. with respect to all the above variables.
Moreover, we have the exchange rate (Hong Kong dollar v.s. Singapore
dollar) incrementally inefficient with respect to the relative money
supply measured in terms of the M2 series and the trade balances.
However, these two variables only cause exchange rates weakly. There-'
fore, the weak form efficiency associated with incremental inefficiency
in this case suggests that we cannot conclude that the past value of
these information sets provide better prediction on future exchange




9.1 Summary of the Causal Test and Efficiency Market Test's Results
We have done the causal test between exchange rates and other
variables, namely prices, the money supply, interest rates, capital
flow and trade balances for both the cases of the effective indcces
and the nominal indices in previous chapters. For the effective
indices, we find that there are feedback relationships between exchange
rates and prices exchange rates cause the money supply for both. the
Ml and M2 series no causal relationship is found between exchange
rates and interest rates exchange rates strongly cause capital flow
exchange rates strongly cause trade balances. These causal test results
are also presented in Figure 9.1. Furthermore, the efficient market
test reveals that the effective exchange rate market is in both weak-
form and incremental efficiency, therefore, it is 'semi-strong' form
efficient with respect to all the above variables.
For the nominal indices, the results of causal tests and efficient
market tests are summarized as follows. (1) Hong Kong v.s. U.S.-
we find that prices cause exchange rates exchange rates cause the
money supply measured in terms of the MI series and capital flow
feedback relationships are found between exchange rates and the money
supply measured in terms of the M2 series exchange rates strongly
cause interest rates no causal relationship is detected between
exchange rates and trade balances. Also, the efficient market test
FIGURE 9.1
Summary of the Causal Test Between Exchange Rates and Other Variables










Notes: E denotes exchange rates,
P denotes prices,
M denotes the money supply,
C denotes capital flow,
T denotes trade balances,
s.c. denotes strongly causal direction.
Also, denotes causal direction,
denotes feedback relationships,K
denotes no causal relationship.
shows that the nominal exchange rate (Hong Kong dollar v.s. U.S. dollar)
market is weak form inefficient and incrementally inefficient with
respect to prices. Therefore, this foreign exchange marekt is semi-
strong form inefficient with respect to this information set. (2)
Hong Kong v.s. Japan- we find that there are feedback relationships
between exchange rates and prices; exchange rates strongly cause the
money supply measured in both the Ml and M2 series and the trade
balances; and no causal relationship is found between exchange rates
and interest rates. Furthermore, the nominal exchange rate (Hong Kong
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dollar v. s. yen) I1larket is shown to be weak-form Lnef f.ici_ent. however.
this exchange rate series is incrementally efficient with respect to
the above variables so that we cannot treat it as a semi-strong form
inefficient market. (3) Hong Kong v.s. U.K.- we find that exchange
rates strongly cause prices and trade balance exchange rates cause
money supply measured in terms of the M2 series and interest rates
no causal relationship is found between exchange rates and the money
supply measured in terms of the M2 series. Also, from the efficient
market test, we find that this foreign exchange market is weak-form
efficient and incrementally efficient with respect to the above
variables. Thus the Hong Kong-Sterling market can be said to be semi-
strong form efficient. (4) Hong Kong v.s. Germany, F.R.- we find that
exchange rates cause interest rates there are no causal relationships
between exchange rates and prices, exchange rates and trade balances,
and between exchange rates and the money supply measured in terms of
both the Ml and M2 series. Similar to the Japan's case, this foreign
exchange market is found to be weak-form inefficient, yet it is
incrementally efficient with respect to the above variables so that
we cannot treat it as semi-strong form efficient or inefficient market.
(5) Hong Kong v.s. Taiwan- we find that there are no relationships
between exchange rates and prices, exchange rates and trade balances,
and between exchange rates and the money supply measured in terms of
the M1 series exchange rates strongly cause interest rates strong
feedback relationships is found between exchange rates and the money
supply measured in terms of the M2 series. Also, from the efficient
market test, we find that the nominal exchange rate (Hong Kong dollar
V.S. Taiwan dollar) market is incrementally efficient with respect to
all the above variables. The Hong Kong-Taiwan market is thus semi-
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strong form efficient. (6) Hong Kong v. s. Singapore- we f Ind that
exchange rates cause interest rates no causal relationsl-hips are
found between exchange rates and prices, and between exchange rates
and the money supply measured in terms of the Ml series trade balances
cause exchange rates and money supply measured in terms of the M2 series
causes exchange rates. Also, from the efficient market test, we find
that this foreign exchange market is incrementally efficient with
respect to prices and the money supply measured in terms of the Ml
series. The causal testis results for the nominal indices are also
summarized diagrametically in Figure A.9.1 in the appendix.
9.2 Concluding Remarks
We have summarized the results of the causal test between
exchange rates and other variables in the above section. For both of
the cases of the effective indices and the nominal. indices, we find
exchange rates lead other variables in many occasions. The following
reasons are suggested for this causal pattern. First, being a small
and open economy, Hong Kong is a price taker in the world market and
is subject to external disturbances. Second, Hong Kong has emerged
as a financial centre in the 1970s. Foreign exchanges have become
as one of the assets traded by domestic and foreign traders. Any
expectation on the future trend of exchange rates due to external
shocks in this market will immediately affect the current exchange
rates. The traders thus shift their currencies portfolio. As a result,
the movement of exchange rates is prior to other-economic variable
movements and these external disturbances can be transmitted rapidly
via the foreign exchange market Co the domestic economy due to the
small and open nature of the economy.
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Furthermore, the results of the causal tests do riot give sound
support to the purchasing power parity theory, the monetary approach
and the balance of payments approach for exchange rate determination.
The results that exchange rates lead other variables implies that it
is exogeneous to these variables. As a result, the estimation of
exchange rate determination with these variables as explanatory
variables with respect to exchange rates is questionable in this
sample period. In fact, the traditional approach for exchange rate
determinations by means of OLS regression analysis have been done
here, and the estimation results are found to be poor.
The empirical findings here do have policy implications. The
government has claimed that the interest rate is an important policy
instrument to regulate the Hong Kong money supply, which, in turn,
would stablize the value of Hong Kong dollar. However, in the causal
test, we find no causal relationship between exchange rates and
interest rates for the case of the effective indices. Also, in the
causal test between exchange rates and the money supply, we find
effective exchange rate movement causes the effective money supply
movement measured in terms of both the M1 and M2 series. Therefore,
the effectiveness of this policy instrument to stablize the exchange
rate movement through the money supply is very doubtful.
Moreover, the notion of effective exchange rate causes the
effective money supply suggests that exchange rates react faster than
the money supply to the other underlying economic factors, which probably
originated from outside of the economy. Consequently, the relative
money supplieswere nothing more than to accommodate the reaction due
to currency appreciation or depreciation. For instance, exchange
rates strongly cause prices with exchange rates lead by 2 periods in
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their feedback relationships for the effective indices. A.l.so,
exchange rates cause the money supply with exchange rates :Lead money
supply by 3 and 4 periods for both of the MI and M2 series, respectively
With these caGsal tests' results, we may suggest that money supply
accommodate the inflation rate causing a further depreciation and then
further inflation. This is known as the vicious circle process.
Finally, it should be mentioned that the data used for conducting
the causal tests and the efficient market tests are monthly data. As
we know, -exchange rates fluctuate largely from day to day, so that
these monthly data do not reflect this variability of exchange rates
very well. It thus incurs the limitation in our causal tests. However,
we cannot find daily data for most of the variables for the causal
tests. Therefore, the use of daily data to conduct the causal test
may be left as a topic for subsequent researches.
STATISTICAL AND GRAPHICAL APPENDICES
TABLE A.4.1
Descriptive Statistics on the Percentage Changes in the Exchange Rates
and the Relative Prices, 1975-1981 (For the Nominal Indices).


















































.00171 .01591 .00009 .01170
HK US
Note.- E represents the nominal exchange rate of the Hong Kong
US
dollarU.S. dollar. PB denotes the Hong Kong consumer price index B
relative to the U.S. consumer price index.



















































.00546 .03127 .00185 .01418
HK TA
Note.- E represents the nominal exchange rate of Hong Kong
JA
dollarYen. PB denotes the Hong Kong consumer price index B relative
to the Japan consumer price index.
TABLE A.4.1 (continued)
















































1981 -.00072 .02992 -.00461 .01490
HK UK
Note.- E represents the nominal exchange rate of Hong Kong
UK
dollarU.K. dollar. PB denotes the Hong Kong consumer price index B
relative to the U.K. consumer price index.















































1981. .00249 .03090 .00320 .01169
Note.- represents the nominal exchange rate of Hong Kong
GE
dollarDeutsche Mark. PB denotes the Hong Kong consumer price index B
relative to the Germany consumer price index.
TABLE A.4.1 (continued;
















































1981 .00085 .03588 -.00006 .01315
TTT7fry A
Note.- E J represents the nominal exchange rate of Hong Kong dollar
TA
Taiwan dollar. PB denotes the Hong Kong consumer price index B relative
to the Taiwan consumer price index.
(f) Hong Kong v.s. Singapore.
Variables
Year Mean
A 1 pHKSIA In E
t
Standard
T£ 71 p t~ i n n
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1981 .00319 .01751 .00347 .01327
HKJA,.,_„
Note.- E represents the nominal exchange rate of Hong Kong
SI
dollarSingapore dollar. PB denotes the Hong Kong consumer price
index B relative to the Singapore consumer price index.
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Fig. A.4.1- The relative version of the PPP for Hong Kong; the
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Fig. A.4.7- The absolute version of the PPP for Hong Kong; the
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Fig. A.4.8- The absolute version of the PPP for Hong Kong; the
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Fig. A.4.9- The absolute version of the PPP for Hong Kong; the
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Fig. A.4.12- The absolute version of the PPP for Hong Kong; the
nominal exchange rate (In E), and the relative prices (ln(P P)).
TABLE A.4.:
The Estimate Filters for the Exchange Rates and the Relative Prices
a
(Eor the Nominal Indices)c.
(a) Hong Kong v.s. U.S
Variables Estimated Filters
, In eHKUS c„(B)=( 1 -189522B+0.152935B2-0.247095B3-0.048173B'-0.090981BJ
A 7 Q Q
+0.200987B -0.149119B —0.042084B +0.179263B)-0.000062t
US 2345
A In PB c (B)=(1+0.452093B+0.434183B +0.275693B +0.157108B -0.251432B
t- J—' o o










(b) Hong Kong v.s. Japan.
Variables Rs 11 mp t prl Fi 1 fpr.9
In eHKJA c (B)=(l-0.101399B-0.054356B2-0.231665B3-0.099907B4+0.028462B5
t 1 U f- Q Q 1 n
+0.181125B +0.021910B'+0.071460B-0.224756B +0.031932B
-0.000075t
TA 2 2 4 5













Note: see notes under Table 4.2.
C
indicates significant test at the 10% level.
TABLE A.4.2 (continued)
(c) Hong Kong v.s. U.K.
Variables Estimated Filters
A In EHKUK c (B)=(l-0.Q41560B-0.113544BZ+0.076979B3+0.024064BA-0.182851B5
t 7 A 7 Q Q
-0.048577B -0.031463B -0.033470B -0.150330B )+0.000007t
A In PBUK ca(B)=(1+0.079726B+0.229128B2+0.083394B3+0.052678BA-0.223640B5
t 9 ft 7 ft Q
-0.325287B -0.073176B -0.201702B -0.041724B)-0.0000006t







(d) Hong Kong v.s. Germany, F.R
Variables Estimat.ed Filters
In e_ c (B)=(l+0.357549B-0.188009B -0.096332B3+0.109220B -0.036522B5
6 7 Q O 1 Q
-0.136118B -0.151657B -0.210832B -0.268988B -0.250815B
-0.088304B -0.028733B12)+0.000151t
OF 2-3 4 S
In PB c„ (B)=( 1+0. 292490B+0. 311261B 4-0.264661B +0.375848B +0.057022B
-0.026544B +0.084635B +0.045881B +0.089730B +0.008884B
+0.026065B -0.192217B12)-0.000303t








(e) Hons Kons v.s. Taiwan.
Variables Estimated Filters




In PB c.(B)=(1+0.161824B+0.143626B -0.062636B +0.060057B -0.020731B
t 9, 7 o Q
+0. 164165B TO. 146560B -0.008251B -0.086178B )+0.00004.11







(f) Hons Kons v.s. Sinsapore
Variables F.Rimaf prl Fi 1 f pre
In e c„(B)= (1+0.048886B-0.236949B -0.002170B +0.02282 IB -0.098625B
t 8 f. 7 o
+o ilrqrsr -n. orrrrpr -n irsrrar o —n nnnnsqr
ft
In PBSI c (B)= (1+0.181682B+0.152874B2+0.128778B3+0.102659B -0.05486IB5
t 8
-0.144874B6+0.001985B'+0.047904B8)-0.000132t








FPEs of Controlled Variables for Causality Test between Exchange Rates
and Prices (For the Nominal Indices).
(a) Hong Kong v.s. U.S. (b) Hong Kong v.s.
Japan
(c) Hong Kong v.s..
U. K.




















































































































































(d) Hong Kong v.s.
Germany, F.R
(e) Hong Kong v.s
Taiwan
(f) Hong Kong v.s
Singapore
Order of FPE(GE) FPE(GPB)
Lags xlO xlO
FPE(TE) FPE(TPB) FPE(SE) FPE(SPB)














































































































































The Minimum FPEs with the Addition of the Manipulated Variables (Fo
the Nominal Indices)a.
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Note: see notes under Table 4.4
V
indicates significant test at the 1% level.
TABLE A.5.1
Descriptive Statistics on the Percentage Changes in the Exchange Rates
and the Relative Money Supplies, 1975-1981 (For the Nominal Indices).
(a) Hong Kong v.s. U.S.
Variables
Year Mean
































































1981 .00171 .01591 .00792 .04009 .00899 .01653
HK U S
Note.- E L represents the nominal exchange rate of Hong Kong dollar,
US us
U.S. dollar. Ml and M2 denote the Hong Kong money supply relative to
that of the U.S. in Ml and M2 series respectively.
(b) Hong Kong v.s. Japan.
Variables
Year Mean

































































1981 .00546 .03127 .00715 .05972 .00882 .02323
HK TA
Note.- E represents the nominal exchange rate of Hong Kong dollar,
Yen. Ml and M2 denote the Hong Kong money supply relative to that
of Japan in Ml and M2 series respectively.
TABLE A.5.1 (continued)




































































1981 -.00072 .02992 .00242 .04749 .00631 .02298
HK UK
Note.- E represents the nominal exchange rate of Hong Kong dollar
Pound. Ml and M2 denote the Hong Kong money supply relative to that
of the U.K. in Ml and M2 series respectively.
(d) Hong Kong v.s. Germany, F.R.
Variables
Year Mean
































































1QR1 .00249 .03090 .00777 .05554 .01127 .03302
HK/GE
Note.- E J represents the nominal exchange rate of Hong Kong dollar
Deutsche Mark. MlJ and M2 denote the Hong Kong money supply relative
to that of Germany, F.R. in Ml and M2 series respectively.
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1981 .00085 .03588 -.00261 .03954 -.00004 .01881
UK/TA
Note.- E represents the nominal exchange rate of Hong Kong dollar
Taiwan dollar. Mi and M2 denote the Hong Kong money supply relative
to that of Taiwan in Ml and M2 series respectively.





































































1981 .00319 .01751 .00239 .03531 .00602 .0174T
HK S T
Note.- E represents the nominal exchange rate of Hong Kong dollar
Singapore dollar. Ml and M2 denote the Hong Kong money supply
relative to that of Singapore in Ml and M2 series respectively.
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Fig. A.5.1- Monthly percentage changes of the HKUS money supply
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Fig. A.5.3- Monthly percentage changes of the HKJA money supply
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Fig. A.5.4- Monthly percentage changesof the HKJA money supply
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Fig. A.5.5- Monthly percentage changes of the HKUK money supply
(A In M1K) in the Ml series, and the exchange rate (A In e|UK).
Fig. A.5.6- Monthly percentage changes of the HKUK money supply
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Fig. A.5.7- Monthly percentage changes of the HKGE money supply
(A In MlO') in the Ml series, and the exchange rate (A In E).
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Fig. A.5.8- Monthly percentage changes of the HKGE money supply
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Fig. A.5.9- Monthly percentage changes of the HKTA money supply
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Fig. A.5.10- Monthly percentage changesof the HKTA money supply
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Fig. A.5.11™ Monthly percentage changes of the HKSI money supply
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Fig. A.5.12- Monthly percentage changesof the HKSI money supply
(A In M2X) in the M2 series, and the exchange rate (A In EKSI).
TABLE A.5.2
The Estimated Filters for Exchange Rates and the Relative Money Supplies
(For the Nominal Indices)a.
(a) Hong Kong v.s. U.S.
Variables Estimated Filters
A In E US c(B)= (1-0.189522B3-0. 152935B2-0.247095B3-0.048173B4-0.09098 IB5
+0.200987B -0.149119B -0.042084B +0.179263B)-0.000062t
A In Ml c (B)=(1+0.370369B+0.285810B2+0.176334B3-0.174151B4-0.051761B5
-0.057876B +0.003227B7-0.252209B8+0.044613B9)-0.000166t
TTC O O r
A In M2 c(B)=(l-0.156582B+0.126979B +0.310390B -0.054169B +0.042580B
+0.083955B -0.222860B+0.017383B8+0.166186B9)-0.000328t














In e!3KJA c (B)=( 1-0. 101399B-0.054356B2-0.2316658B -0 .099907B4+0. 028462B5
3-0.181125B +0.021910B73-0.071460B8-0.224756B93-0.031932Bi0)
-0.0000751
In M1JA c (B)= (1-60.340835B+0.481775B 30. 341501B33-0.251534B430.439 103B3
t( ~j O O l c
+0,310942B +0.456102B +0.442390B +0.331310B'+0.611287B)
-0.001164t
TA 3 4 S
In M2 c (B)=( 13-0.131083B3-0.349247B 3-0. 2377 26B 3-0. 201345B 3-0. 269398B















Note: see notes under Table 4.2.
indicates significant test at the 10% level.
TABLE A.5.2 (continued)
(c) Hong Kong v.s. U.K.
Variables Estimated Filters
InE' c (B)=(l-0.041560B-0.113544B +0.076979B +0.024064B -0.182851B5
-0.048577B -0.051463B7-0.033470B8-0.150330B9)+0.000007t
In Ml c (B)=(1+0.367035B+0.194610B +0.296468B -0.017846B +0.016128B3
A ~7 Q Q
+0.178298B -0.021655B -0.022046B +0.108143B )-0.000207c
I IK? L S
In M2 c (B)=(1-0.016635B+0.229817B +0.148383B -0.009124B -0.055196B
-0.05158lB6-0.268622B+0.052948B8-0.158474B9)-0.000128t










(d) Hong Kong v.s. Germanys F.R.
Variables Estimated Filters
111 EHKGE c,„(B)= (l+0.357549B-0. 188009B2-0.096332B3+0. 109220B4-0.036522B5t 12.
-0. 136118B -0. 151657B -0.210832B -0.268988B -0.250815B
-0.088304B '-0.028733B12)+0.00015 It
k o q n
I In Mr c12(B)=(l+0.532238B+0.518055B+0.454230BJ+0.280296B +0.292078B
+0.140940B +0.075730B7+0.050915B8+0.106445B9+0.372662B10
+0.204577B -0. 147066B12)-0.00087 It
In M2GE c12(B)= (l+0.091447B+0.166141B2+0.130498B3+0.124007B4+0.06975 IB5
+0.011828B -0.027672B7+0.075765B8~0.021959BS+0.241195B1°
+0.049500BU-0.602250B12)-0.0003521
















In MOA c (B)= (1+0.048989B-0.131232B +0.286834B3H-0.225582BA+0. 170703B9
Ai 7 o n
-0.12343 IB +0.002850B +0.15452 IB +0.141647B)+0.0000451
In M2A cn(B)= (l-0. 154328B-0. 162731B2+0. 123522B3+0. 161649BZ'+0.021107B5t y
-0.22598 IB +0.033560B7+0.014565B8-0.016613B9)~0.000069t










(f) Hong Kong v.s. Singapore
Variables Estimated Filters
i In EHKSI co(B)=(l+0.048886B-0.236949B2-0.002170B3+0.022821B4-0.098625B5to,
+0. 118925B -0.023559B -0.138634B)-0.000089t
In M1SI co(B)=(l+0.299581B+0.066985B2-0.006370B3-0.010339B4+0.168369B5
to 6 7 8
+0.336799B +0.442551B +0.148159B 1-0.0002lOt
















FPEs of Controlled Variables for Casuality Test between Exchange Rates
and the Monev Snnnlies (For the Nominal Tndicesl.
(a) Hong Kong v.s. U.S. (b) Hong Kong v.s. Japan
Order of FPE(UE) FPE(UMl) FPE(UM2) FPF(JE') FPE(JMl) FPE(JM2)
—4— 4— 4- 4 —4— 4















































































































































(c) Hong Kong v.s. U.K. (d) Hong Kong v.s. Germany, F.R.
Order of FPE(KE) FPE(KMl) FPE(KM2) FPF(GE) FPE(GMl) FPE(GM2'
h—— A— A— A— A














































































































































(e) Hong Kong v.s. Taiwar (f) Hong Kong v.s. Singapore
Order of FPE(TE) FPE(TMl) FPE(TM2) FPE(SE) FPE(SMl) FPE(SM2)














































































































































The Minimum FPEs with the Addition of the Manipulated Variables (For
the Nominal Indices)3.










































































Note: see notes under Table 4.4.
k k a
indicates significant test at the 1% level.
TABLE A.5.4 (continued)











































































Descriptive Statistics on. the Percentage Changes in the Exchange Rates
and the Interest Rates Differentials,1975-1981 (For the Nominal Indices).
















































1981 .00171 .01591 -2.55059 1.76992
H tC j U S
Note.- E represents the nominal exchange rate of Hong Kong
US
dollarU.S. dollar. i denotes the Hong Kong 3-month interest rate and i
denotes the U.S. 3-month interest rate.















































1981 .00546 .03127 1.63235 4.05498
Note.- represents the nominal exchange rate of Hong Konj
J A
dollarYen. i and i denote the Hong Kong and Japan 3-month interest
rates respectively.
TABLE A.6.1 (continued)
(c) Hong Kong v.s. U.K.
Variables
Year Mean













































1981 -.00072 .02992 -5.35482 3.06976
HK UK
Note.- E represents the nominal exchange rate of Hong Kong dollar
poundsterling, i and i denote the Hong Kong and U.K. 3-month interest
rates respectively.























































Note.- E J represents the nominal exchange rate of Hong Kong
dollarDeutsche Mark. i and i denote the Hong Kong and Germany, F.R
3-month interest, rates respectively.
TABLE A.6.1 (continued)
(e) Hong Kong v.s. Taiwan.
Variables
Year Mean













































1981 .00085 .03588 -4.02294 1.82497
HK TA
Note.- E represents the nominal exchange rate of Hong Kong
1A
dollarTaiwan dollar. i and i denote the Hong Kong and Taiwan 3-month
interest rates respectively.
















































1981 .00319 .01751 -0.31447 2.05947
HK S T
Note.- E represents the nominal exchange rate of Hong Kong
dollarSingapore dollar. i and i denote the Hong Kong and Singapore

















Fig. A.6.2- The interest rate differentials between Hong Kong's
3-month interest rate and the U.S.'s 3-month interest rate (i-iS)
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Fig. A.6.3- Monthly percentage changes of the nominal exchange
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Fig. A.6.4- The interest rate differentials between Hong Kong's










1975 1976 1977 1973 1979 1980 1981
Fig. A.6.5- Monthly percentage changes of the nominal exchange
rate (A In E v).
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Fig. A.6.6- The interest rate differentials between Hong Kong's
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Fig. A.6.7- Monthly percentage changes of the nominal exchange rate
(A 111 E).
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Fig. A.6.8- The interest rate differentials between Hong Kong's
















- r• v' 4
-l' .0 7 v
-o. l
j»• 1 i l i_.
1975 1976 1977 1978 1979 1980 1981
Dat c
i§ A. 6. 9 Monthly percentage changes of the nominal exchange








J' 1 1 1 1 1 1 i 1 1 1
1975 1976 1977 1978 1979- 19S0 ioSl
Fig. A.6.10- The interest differentials between Hong Kong's
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Fig, A.6.11- Monthly percentage changes of the nominal exchange
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Fig. A.6.12- The interest rate differentials between Hong Kong's




The Estimated Filters for Exchange Rates and the Relative Interest Rates
(For the Nominal Indices)a.
(a) Hong Kong v.s. U.S.
Variables Estimated Filters
4 In eUS c.g(B)= (l-0. 189522B+0.152935B2-0.2A7095B3-0.048173B4-0.090981B5
+0.200987B6-0.lA9I19B7-0.042084B8+0.179263B9)-0,000062t
A In VS c (B)=(1-0.078583B+0.207782B +O.OAA455B3+0.006581B4-0.031078B5
+0.019600B -0.058050B7-0.193693B8+0.063933B )-0.000368t







(b) Hong Kong v.s. Japan.
Variables Estimated Filters
In EHKJA c (B)=(l-0.101399B-0.054356B2-0.231665B3-0.099907B4+0.028462BD
t it) —J Q I'A
+0.181125B +0.021910B +0.071460B -0.224756B +0.031932B)
-0,000075t
1A 2 3 4 5
A In I c (B)=(1-0.331358B-0.030220B -0. 123984B +0.288118B -0.227624B
C 7 Q Q| r











(c) Hong Kong v.s. U.K.
Variables Estimated Filters
A In EHKUK c (B)=(l-0.041560B-0.113544B2+0.076979B3+0.024064B4-0.182851B5
t y s —j q q
-0.048577B -0.051463B -0.033470B -0.150330B )+0.000007t
UK
A In I r (B)=( 1-0. 186026B-F0. 091615B2+0.05 3134B3-0.03340lB4-0. 032047B5Q
+0.094655B6+0.111531B7T0.175449B8+0.01439 IB9)-0.000766t







Note: see notes under Table 4.2.
idicates significant test at the 10% level.
TABLE A.6.2 (continued)
(d) Hong Kong v.s. Germany, F.R.
Variables Estimated Filters
A In E»KGE c (B)=(l+0.357549B-0.188009B2-0.096332B3+0.109220BA-0.03652285
A ~7 Q Q? r
-0.136118B -0.151657B -0.210832B -0.268988B -0.250815B
-0.088304B -0.028733B12)+0.000151t
Y? 1 Q u
A In C c (B)=(1-0.194682B-0.099852B -0.070796B +0.233258B -0.044968B
-0.058594BG+0.07l408B7-0.078462B -0.173431B9+0.000543B1°
+0.13991 IB11+0.161569B12)-0.0001521







(e) Hong Kong v.s. Taiwan.
Variables Estimated Filters
In eHKTA cn(B)=(l+0.324728B+0.334145B2+0.105063B3+0.244434B4+0.237037B5
1 9 6 7 8 9-
+0.344492B +0.34767IB +0.292974B +0.098396B )-0.0001661
In ITA cn(B)=(l-0.181495B+0.042837B2-0.028554B3+0.143184B4+0.025312B5t y
-0.03586 IB +0.081867B7+0.002862B8-0.068045B9)-0.0003691







(f) Hong Kong v.s. Singapore
Variables Estimated Filters
. In EHKSI c (B)=(1+0.048886B-0.236949B -0. 002 170B J+0. 02.2821 B -0. 09862 5Bb
6 7 8
+0.118925B -0.023559B -0.138634B )-0,000089t
In ISI co(B)=(l-0.201254B+0.097651B~-0.046204B -0.006313B -0.230614B5to,
-0.022023B +0.056673B +0.008925B l-0.000198t








FPEs of Controlled Variables for Causality Test between Exchange Rates
and Interest Rates (For the Nominal Indices).
(a) Hong Kong v.s. U.S, (b) Hong Kong v.s.
Japan
(c) Hong Kong v.s
U.K.
Order of FPE(UE) FPE(UI)
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(d) Hong Kong v.s. Germany,
F.R.
(e) Hong Kong v.s.
Taiwan
(f) Hong Kong v.s.
Singapore
Order of FPE(GE) FFE(GI) FPE(TE) FPE(TI) FPE(SE) FPE(SI)














































































































































The Minimum FPEs with the Addition of the Manipulated Variables (For
the Nominal Indices)3












































































Note: see notes under Table 4.4
a
indicates significant test at the 1% level.
TABLE A.7.1
Descriptive Statistics on the Trade Balances and the Percentage Changes
in the Exchange Rates, 1975-1981 (For the Nominal Indices).
















































1981 .00171 .01591 837.84 468.82
HKUS
Note.- E represents the nominal exchange rate of Hong Kong
dollarU.S. dollar. T denotes the trade balance between Hong Kong
and U.S.


















































1981 .00546 .03127 -1099.72 640.64
HK TA
Note.- E represents the nominal exchange rate of Hong Kong
JA
dollarYen. T denotes the trade balance between Hong Kong and Japan
TART ,F A. 7. 1( con t i nnpd T
(c) Hong Kong v.s. U.K.
Variables
Ypat- Mean













































1981 -.00072 .02992 132.73 78.08
HK UK
Note.- E represents the nominal exchange rate of Hong Kong dollar
UK
Pound. T denotes the trade balance between Hong Kong and U.K.















































1981 .00249 .03090 276.83 119.94
Note.- EHKGE represents the nominal exchange rate of Hong Kong dollar
Deutsche Mark. T denotes the trade balance between Hong Kong and
Germany, F.R.
TABLE A.7.1 (continued)















































1981 .00085 .03588 -279.01 178.75
HK T Al
Note.- E' represents the nominal exchange rate of Hong Kong dollar
Taiwan dollar. T denotes the trade balance between Ilong Kong and
Taiwan.















































1981 .00319 .01751 -156.49 170.26
HK T
Note.- E' represents the nominal exchange rate of Hong Kong dollar
Singapore dollar. T denotes the trade balance between Hong Kong and
Sincanore.
Fig. A.7.1- Monthly percentage changes of the nominal exchange
- (A 1 T-,US v
rate (A In E).
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Fig. A.7.4- Monthly movement of the Hong Kong's trade balances
1975 1976 1977 1978 1979 1980 1981
Fig. A.7.5- Monthly percentage changes of the nominal exchange
s.. rpUK.
rates (A In).
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Fig. A.7.8- Monthly movement of the Hong Kong's trade balances
. GEX
































ig. A.7.10- Monthly movement of the Hong Knn'
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1975 1976 1977 1978 1979 1980 i-1
Fig. A.7.12- Monthly movement of the Hong Kong's trade balances
against Singapore (T).
TART .F. A 7?
The Estimated Filters for Exchange Rates and Trade Balances(For the
Nomina1 1ndic p sT a.
(a) Hone Kone v.s. U.S.
Variables Estimated Filters
In e'3K US c (B)=(1-0.212927B+0.142095B2-0.22334lB3-0.06034lBA-0. 103730B5
+0.241363B -0.114978B7-0.036648B8+0.171337B9-0.077337B10
-0.091315B ]-0. 100168B12)-0.000067c
US O O tr
T c (B)=(l-0.141775B-0.085177B -0.002024B -0.246736B +0.027066BJ
+0.361290B -0.217717B7+0.101447B8-0.219369B9-0.096609B10
-0.176582B -0.510182B12)+0.865163t







(b) Hone Kone v.s. Japan.
Variable.c Estimated Filters
4 In eRJA c.„(B)= (l-0.102221B-0.078744B2-0.215810B3-0.104777BA+0.043296B5
r
+0.177154B +0.014617B +0.050554B -0.22003IB +0.025245B
+0.104658B -0.051363B12)-0.000076t
1A 2 3 A S
T c (B)=(1-0.069387B-0.044823B -0.178070B -0.177110B -0.104956B
t 6 7 8 Q 10
-0.016840B -0.108233B -0.035711B +0.090236B+0.094298B
+0.107626B -o.673851B12)+2.519466t







C r) Hnne Kone v.s. IJ.K
Variables Estimated Filters
A In EHKUK c (B)=(l-0.074085B-0.118279B +0.055460B3)-0.000038t
T TT7?' 3
T c_(B)=(l-0. 286106B-0. 074956B +0.234425B )-1.238256tt 3








Note: see notes under Table 4.2.
7c
indicates significant test at the 10% level
TABLE A.7.2 (continued)
(d) Hong Kong v.s. Germany, F.R.
Estimated Filters
In E c (B)= (l+0.357549B-0. 188009B -0.096332B +0. 109220B -0. 036522B'
-0. 136118B -0.151657B -0.210832B -0. 268988B''-0. 250815B
-0.088304B -0.028733B )+0.000151t












(e) Hone Kone v.s. Taiwan
Variables
Estimated Filters
A In eKiA c (B)=(1+0.355568B+0.411164B2+0.205448B3+0.369955B4+0.321348B5
+0.42117 IB +0.403769B7+0.383766B8+0.207053B9+0.201431B,(
+n 15A15AB L_n rinn??st-











(fA Hone Kone v.s. Sineanore
Vpri h1p Estimated Filters
A In EHKSI c„(B)=(1+0.018609B-0,206151B2)-0.000086t
TSI c_(B)=(1-0.132425B-0.296994B )+2.258307c








FPEs of Controlled Variables for Causality Test between Exchange Rates
and Trade Balance (For the Nominal Indices).
(a) Hong Kong v.s. U.S. (b) Hong Kong v.s.
Japan
(c) Hong Kong v.s.
IJ. K.
Order of FPE(UE) FPE(UT) FPE(JE) FPE(JT) FPE(KE) FPE(KT)
Lavs xlO
-a -a















































































































































(d) Hong Kong v.s.
Germany, F.R
(e) Hong Kong v.s.
Taiwan
(f) Hong Kong v.s.
Singapore
Order of FPE(GE) FPE(GT) FPE(TE) FPE(TT) FPE(SE) FPE(ST)














































































































































The Minimum FPEs with the Addition of the Manipulated Variables (For
the Nominal Indices)3











































































Note: see notes under Table 4.4.
indicates significant test at the 1% level.
FT HTTPF. A Q 1
Summary of the Causal Test Between Exchange Rates and Other Variables
(For the Nominal Indices).


















Notes: E denotes exchange rates,
P denotes prices,
M denotes the money supply,
C denotes capital flow,
T denotes trade balances,
s.c. denotes strongly causal direction.
A1 so. rlpriotPQ r p n q p 1 rHrppfinn.
denotes feedback relationships
denotes no causal relationship
FIGURE A.9.1 (continued)
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